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Now available for Borg & Beck heavy- 
duty clutches from 12” to 18”, the spring 


centre clutch plate, proved successful in 


ce 
smoothing the transmission in cars. 


Coil springs in the clutch-plate hub take 
both drive and over-drive—with built-in 
dampers. Impulses are softened, chatter 
in gear-box eliminated or reduced, in fact 
torsional-vibration dampers are some- 
times unne ary. 


These features, added to the advantages derived from 
the clutch itself, together make life more comfortable 
for the driver and the chassis. 
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of Industrial Resurgence 
Over the Border 


HEN Lord Polwarth talked to mem- 
bers of the Institution of Mech- 
anical Engineers in Glasgow last week 
he gave them a vivid picture of vigour 
and enterprise in Scottish industry. 
He referred to the continuing growth 
in stee] production, the similar growth 
in the generation of electricity, the rise 
in the total number of people at work, 
and the fall in the number of unem- 
ployed. Just two days after he had 
spoken, the official Ministry of Labour 
figures showed that the percentage of 
unemployed—that spectre of Scottish 
industrial history—had fallen to 2-8. 

Scotland owes much of its present 
affluence to the success which has been 
achieved in bridging three gaps in its 
industrial structure during the past 
15 years: there had been relatively little 
mass-producing engineering industry, 
not much science-based industry, and 
not much production of durable con- 
sumer goods. Scotland has gone a long 
way towards correcting these defici- 
encies. Work now in hand, such as the 
building of the major steel strip mill, 
will develop healthy diversification still 
further. 

Lord Polwarth is chairman of the 
Scottish Council (Development and 
Industry). He and the chief executive 
of the Council, Mr. W. S. Robertson, 
presented their paper to the Mechanicals’ 
summer meeting jointly, taking turns to 
address the audience. The stage man- 
agement was perfect. 

One word of advice they allowed 
themselves to give: ‘‘ Design and 
production cannot succeed without 
selling.” They pointed out that some 
Scottish companies have become so 
accustomed to selling their products by 
virtue of their quality that they were 
“inclined to despise the functions of 
publicity, of selling, and of advertising.” 

Inquiries by ENGINEERING show that 
more and more firms—particularly the 
small to medium family businesses— 
are waking up to this truth. They are 
realising that a reorganisation of the 
top level of management to give new 
emphasis to marketing is vital. 

The marketing function inevitably 
Taises the question of market research, 
and thus the development of new 
products. Here the Scots are fortunate. 
On their door-step, a few miles outside 

Glasgow, they have the National Engi- 
neering Laboratory. Research at NEL 
is not the stuff that pipe-dreams are 
made on; it is realistic, and available 
to any British firm. 


Meeting the Growing Power 
Demand of Ceylon 


T= Woritp BANnk’s $15 million 
(£5-3 million) loan to Ceylon 
will bring another 75,000 kW of elec- 
tricity generating capacity to the island 
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and at the same time extend the area 
over which power is distributed in 
western Ceylon. 

Six commercial banks are taking 
part in the loan, one of them the 
Mercantile Bank, of London. Projects 
to be financed by the loan include a 
50,000 kW hydro-electric station on the 
Kehelgamu River and a 25,000kW 
generating unit at the Grandpass 
thermal station near Colombo. 

The whole scheme forms part of the 
power system operated by the Depart- 
ment of Governmental Electrical Under- 
takings—DGEU. The Department 
serves an area which is almost a sixth 
of Ceylon’s total land surface; it 
includes four million people, almost 
half the Sinhalese population. 

Power demand in DGEU’s service 
area has been growing at the rate of 
11-5 per cent a year over the past 
five years and is estimated to be likely 
to increase to 15 per cent a year. Once 
the hydro-electric station is operating 
on the Kehelgamu, in 1964, it is expected 
that power demand will be taken care 
of until towards the end of 1966. 

The ability of Ceylon to go on 
planning ahead to meet its growing 
demand for electricity means that the 
steady rise in industrial activity of 
recent years can continue in an atmos- 
phere of confidence. There have been 
two earlier World Bank loans, both to 
DGEU for expanding the system. 

Projects being built with the financial 
help of the World Bank have an 
estimated cost equal to $32-5 million. 
The Bank covers the foreign exchange 
needs of the programmes, and local 
currency costs are met by Ceylon. 


Must Research be a 
Price War Casualty? 


HE manufacturer whose interest is 
in producing the known product 
as cheaply as possible and underselling 
the opposition has an obvious advantage 
at the shop counter over the firm whose 
overheads are enlarged by research and 
development costs. The first of these 
companies may be put out of the 
running when the second comes up 
with a more efficient, even more 
economical, development, but even 
then the odds are that the parasite 
concern will run up a swift copy. 

So far as the electrical industry is 
concerned too much price war could be 
dangerous to the national economy. 
The industry is one of the leading 
growth prospects of the United King- 
dom. 

BEAMA’S director, Mr. Steward, 
pointed out at Eastbourne that a fifth 
of all qualified engineers and scientists 
in manufacturing industry were now 
employed in the electrical industry, 
which has an expenditure of £65 million 
on research. . 

The heavy capital investment of 
recent years and the great outlay on 
research have been essential, and will 
go on being necessary if a technical lead 
is to be kept up in home and overseas 
markets. It is a fair assumption that 
if the British electrical industry finds 
itself a part of the European Economic 
Community this will be even more the 
case. But, just as in the cable industry, 
intense competition has reduced the 
return on the capital employed in the 
industry to a level below that of many 
other industries, and one that is much 
too low for the future. 

Excessive price war has brought 











profit margins down to a point where 
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an all out expenditure on research is 
jeopardised. The way in which this 
must hamper and deter progress in the 
industry is both dangerous and obvious. 


of British Railways Trying 
Wagon Disc Brakes 


F BRITISH RAILWAYS are to move out 
of the red and to give a full contri- 
bution to the transport facilities of the 
nation much more technical inventive- 
ness as well as economic planning is 
going to be needed. 

That the ability to do it is there is 
demonstrated by the development British 
Railways are pioneering with disc 
brakes. They claim to have the first 
vehicles on regular service in any railway 
system using this braking principle. 
Extensive trials, using 212 coal wagons, 
are to be carried on following develop- 
ment work shared between staff under 
the direction of the Chief Mechanical 
Engineer of the BTC Central Staff and 
Girling Limited. 

The first series of vehicles to be 
equipped with the disc brake, which 
uses the wheel itself as the disc, are 
62 twenty-one ton hopper type coal 
wagons, discharging their coal through 
doors in the bottom of the vehicle. 
Three express freight trains are regu- 
larly formed from these coal wagons. 
They are run almost at passenger train 
speeds from Mansfield, Nottingham, to 
a Wood Green, London, depot. 

Greater flexibility, adding to the 
commercial manoeuvrability of the 
railways, is made possible by the 
method of fitting the disc brake. Coalis 
to be carried to the new Richborough, 
Kent, generating station in 100 244 ton 
hopper wagons which will be built with 
disc brakes. The hopper doors would 
interfere with the normal power brake 
mechanism but it is essential to use a 
power braking system as the express 
freight trains from the Kent coalfield 
must be scheduled between fast passen- 
ger train services on the recently 
electrified Kent-coast lines of the 
Southern Region. Since hopper wagons 
were a necessity for the coal operation 
the disc brake system is a major advan- 
tage. 


International Credit Brings 
Better Roads to India 


IRAVEL between industrial centres and 
to agricultural areas will be consi- 

derably advanced under India’s third 
Five Year Plan as the result of a 
$60 million (£21-5 million) development 
credit extended by the 45 member 
International Development Association, 
an associated organization of the World 
Bank. 
The third Plan was begun in April 
of this year and the credit will finance 
half of the amount which is to be 
spent on the national highways in the 
first three and a half years of the Plan. 
The money is to be used chiefly for the 
building of about 660 miles of main 
roads with 19 major bridges. 
The IDA credit is for 50 years and is 
interest free. Repayment begins after 
a ten year period of grace, making the 
first instalment due in April, 1971. 
The Association is charging a fee of 
3 per cent a year on the amount paid 
out and outstanding to cover its adminis- 
tration costs. 
India’s Second Five Year Plan sharply 
increased the pressure on road and rail 








transport. Freight traffic on the rail- 













ways rose by 50 per cent and passenger 
traffic by between 15 and 20 per cent. 
The proportionate increase in road 
traffic volume, both freight and com- 
mercial passenger, was higher. Effi- 
cient transport is hampered by river 
fords, congestion around cities and 
poor road conditions. 

All the work to be carried out with 
the thrust put into the Plan by the IDA 
support will be in the Gangetic Plains 
in north India and in the coastal regions 
around Calcutta and Bombay where the 
population is most dense and where 
40 per cent of India’s vehicles are 
registered. 

For certain areas where lack of 
transport is holding the people back 
from prosperity the roads to be built 
will enable a start to be made on embark- 
ing on manufacturing enterprises and 
intensive agriculture. 

Lower maintenance costs than are 
usual in India are being sought by 
improved building methods. The em- 
ployment of over 80,000 people on the 
job will give low unit costs. 
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Computer Control and the 
Manufacturing Revolution 


N THE constant stream of new com- 
panies that are incorporated most 
weekdays it is not often reasonably safe 
to point to a particular newcomer and 
say that here, for the engineering indus- 
tries, is one that will change the shape 
of engineering practice in the near 
future, and much more so as industrial 
history unrolls. 

A new company formed this week, on 
Monday, 26 June, is something of an 
exception. Impeccable in its antecedents 
and concerned with the sharp end of 
manufacturing change, International 
Systems Control is an organization, 
small in size but large in brain power 
and potential, of which a great deal 
should be heard. 

The new company will be managed by 
the General Electric Company who 
have formed the new enterprise jointly 
with the United States Thompson Ramo. 
Wooldridge Incorporated, of Los 
Angeles. 

Automation, particularly in the pro- 
cess industries, has been the special 
concern of TRW, a relative industrial 
infant in years but already one of the 
100 largest corporations in the United 
States. TRW computers will shortly 
be controlling the three largest steam 
generating power plants in the United 
States and the largest basic steel oxygen 
making plant yet built is also to be run 
by a TRW digital computer. 

From Britain, International Systems 
Control, for which GEC have moved the 
general manager of their electronics 
division, Dr. D. N. Truscott, to be 
managing director, will operate for the 
home, Commonwealth and European 
Free Trade Area markets. TRW are 
contributing capital and “‘ know-how.”’ 
The use of computers for the control 
of industries from chemicals to cement 
making, aviation and electrical power, 
is not confined to highly. advanced 
nations, though naturally ISC will be 
directing part of its energies to such 
countries as Sweden and Australia. 

Dr. Truscott told ENGINEERING that 
where skilled men were particularly 
hard to find, in such countries as India 
and Pakistan, the computer-controlled 
plant or factory had a big part to play 
in bringing industrialization to areas 
where lack of technical training was at 











the moment a retarding factor. 
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VC 10: A Refined “Big Jet’’ 


Production of the Vickers VC 10 
is going ahead. In visiting the 
Weybridge works some of the 
design features can now be 
seen taking shape. 


S THE British Aircraft Corporations’s VC 10 
begins to take shape at the Weybridge works, 
interest in this aircraft will increase and it may 
be helpful to look again at its interesting 
characteristics. 

The VC 10 has a modern standard of struc- 
tural and systems engineering. It is the first rear 
engined airliner designed for long distance 
travel. Of 45 on order by BOAC, 15 will be 
the standard version and 30 will be the Super 
VC 10. Ghana Airways have 3 on order and 
British United Airways 4. Discussions are in 
progress with other potential operators. 

The basic differences between the VC 10 and 
the Super VC 10 are shown on the right. Though 
it is a large aircraft—the Boeing 707-320 and 420 
are 153 ft long overall by comparison—it is 
extremely agile and the design philosophy has 
been based on an airfield performance superior 
to any comparable jet airliner. 

The distances which the two versions can fly 
with their maximum payloads are given in the 
table; with reduced payloads these distances can 
of course be increased. In normal service, 
however, aircraft rarely operate in conditions 
of maximum speed, payload and range and the 
VC 10’s most important economic advantage is 
its ability to fly profitably under restrictive condi- 
tions. At London Airport, for example, the 
VC 10 will be able to operate with virtually no 
restrictions under summer night conditions, 
whereas the range of current big jet airliners 
carrying an equal payload would, due to noise 
limitations, be almost 1,000 miles less. 

The VC 10’s take-off characteristics make it 
such that from an 8,000 ft runway, for example, 
it can fly 1,900 miles further than a current big 
jet airliner can assuming both to carry a payload 
of 30,000 lb. The normal runway requirements 
under standard conditions at sea level at maxi- 
mum weight is 7,500 ft (standard) and 8,000 ft 





Advantages of Rear Mounted Engines 


PERFORMANCE 

The clean wing gives maximum lift and minimum 
drag leading to better take-off, approach and landing 
jens and to improved take-off weights and pay- 
oads. 


HANDLING 

Low asymmetric thrust makes the effect on 
handling slight in the normal critical case of outboard 
engine failure at take-off. 

There is no danger of the engines touching the 
ground even on large angles of roll. 

“Pavement blast’’ on the airport is eliminated. 


STRUCTURE 
Heavy local transient loads as at pod attachments 


are avoided. 

There is no additional flutter problem, and the 
stiffer wing is better able to prevent onset of control 
reversal. The jet efflux is clear of the main structure 
and maintenance costs are thereby reduced. 


ENGINE OPERATION 
Maximum protection is given to engine intakes from 
stones, slush and water. 


SAFETY 

The turbine planes are such that fragments of 
ee cannot strike passengers, fuel lines, or fuel 
tanks. 

Engine in-flight fires can be confined to individual 
engine installations and cannot spread to main fuel 
tanks or lines. 

Hot engines cannot be torn off in a wheels-up 
landing or put into spilt fuel from tanks. Wing tip 
dig-in is unlikely. 

No risk to ground staff from air intakes. 


COMFORT 
Much less cabin noise and vibration. 











(Super). It can be seen that by retaining its 
intercontinental payload-range performance 
under restrictive conditions, the VC 10 allows 
airlines to venture on routes which the first- 
generation jet airliners could only do with 
reduced payloads. On existing big jet routes 
with good airport facilities, because of its reduced 
noise level, the VC 10 gives a more flexible 
operating schedule. Both versions can fly the 
North Atlantic non-stop in both directions. 

What gives the VC 10 these characteristics? 
The key to them is the clean wing and its large 
area free from obstructions, giving a high lift at 
low speeds and low drag at high speeds. The 
importance of this uncluttered wing can best be 
appreciated by the fact that on a typical podded 
transport about 20 per cent of the total wing 
area is rendered ineffective so far as the leading 
and the trailing edges are concerned. 

From this basic need sprang the positioning 
of the four Rolls-Royce Conway engines at the 
rear. Because the wing is unobstructed by large 
intakes, tail pipes or pods, almost full span 
leading-edge slats can be fitted together with 
large trailing-edge flaps, of Fowler type, extending 
outwards to the ailerons. Mention should be 
made of the Caravelle, which proved conclusively 
the practicability of rear engined transports. 
Engines at the back are now widely accepted as 
being the best solution for the coming generation 
of transports, as witness the dH 121 and the 
Boeing 727. Lockheed made studies in 1952 for 
a long range jet transport. At that time the 
increased structure weight was unacceptable. 
However, with better engine power/weight ratios 
and better specific fuel consumptions the case 
for rear engines became attractive. By that time 
Boeing and Douglas were of course firmly 
committed.to pods. Vickers, who were uncom- 
mitted big-jet wise, were able to choose rear 
engines. 


Aerodynamic Gain 


Some of the many advantages of rear mounted 
engines are given in the accompanying panel. 
It would also appear that the rear mounted engine 
configuration is the correct one to adopt for rea- 
sons of safety and passenger appeal. There are, 
however, certain disadvantages but these are 
significantly outweighed by the benefits accrued. 
The main disadvantage is that the rear engine 
layout with its lack of wing bending relief calls 
fundamentally for a heavy wing with, it is said, 
a 2 to 4 per cent increase in structure weight. 
However, the aerodynamic gain more than makes 
up for this by permitting much higher operating 
weights to be achieved for the same approach 
speeds as a podded wing jet of the same wing 
area. For example, where a current big jet 
comes in for landing at a weight of 200,000 Ib 
the clean wing would permit 25,000 Ib extra land- 
ing weight for the same approach speed. The 
extra weight of the clean wing jet is, say, 5,000 lb 
giving a bonus of 20,000 Ib available for reducing 
approach speed and landing run or increasing the 
payload for a previously limiting condition. 


Takes Shape 





Leading Particulars 
Standard 
vc10 


Length 158 ft 
Height ~ as 41 ft 
Wing span 2 af 140 ft 
Wheel track = 21 ft Sin 
2,800 sq. ft 


138-6 in 


1,350 cu. ft 
299,000 Ib 
199,000 Ib 
178,000 Ib 
38,000 Ib 
143,500 Ib 


4,200 miles 


2,800 sq. ft 
138-6 in 
1,950 cu. ft 


Wing area (gross) ve 
Cabin interior width 
(elbow level) .. és 
Underfloor cargo capa- 
city z i i 
Max. take-off weight 
Max. landing weight 
Max. zero fuel weight 
Design payload .. 
Fuel capacity ve. ne 
Sector distances with max. 


payloa 3,800 miles 











Another interesting aspect is that fuel runs 
to the engine are necessarily more complicated, 
Vickers adequately looked into this problem by 
building a full-scale wing in mild steel for fuel 
flow and gauging tests. It can be pivoted in 
any direction and thus simulates the aircraft 
in flight. On the VC10 the engine inlets 
are 8 ft above the tank outlets in an approach 
altitude, and no less than 25ft in a dive at 
maximum nose angle. 

The new BAC One-Eleven announced recently 
is to employ the same fail-safe design policy 
which is embodied in the Vanguard and the 
VC10. This is based on low stress levels and 
multi-load paths, so that the underlying structure 
has alternative load paths should a structural 
element fail. 

Normally one does not think of an aircraft 
being machined from the solid but in the VC10 
extensive use has been made of integrally 
stiffened machined components. The extent of 
this can be judged when it is noted that something 
like 55 per cent of the basic airframe is made up 
of major parts which instead of being fabricated 
are machined out of solid billets. The largest of 
these is the 34ft long window panel for the 
central fuselage. The billet for this item weighs 
24 tons and machining removes 90 per cent of 
the raw material. 

The tragic and pioneering Comet disasters 
left no doubt in anybody’s mind that cutouts 
for windows are areas where stress concentrations 
tend to be high. On the VC10, something near 
a uniform stress level is obtained by machining 
from the solid and having integral stiffening 
rather than employing secondary doubler plates. 


The fuselage of the first VC 10 was moved from its assembly jig last month to an adjacent building for 
the next production stages. 
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Furthermore, the finished panel is lighter and 

because double skinning is not used there are 
j fewer potential crack points. After milling, the 
io panels are contour-formed in a 300 ton press 
and finished by shot peen forming. 

The largest components, made up largely of 
machined items, are the three sections of wing 
main structure, comprising a centre section and 
two outer wings, of multiple torsion box con- 
struction skinned with integrally machined 
panels and holding 18,000 imperial gallons of 
fuel. Heavy machined steel frames built into the 
centre-section torsion box pick-up on the fuselage 
structure. Steel is used because the scantlings of 
these frames would be large were they made of 
light alloy. : ; ; 

The wing skin, carrying the torsional loads, 
is made up of 64 integral stringer-skin panels 
machined from solid alloy. This process was 
first introduced at Weybridge for Vanguard 
wing production over five years ago. Out of a 
total of 5,600 sq. ft, 3,000 sq. ft are covered by 
machined planks. As the drawing shows mach- 
ined components are extensively used at the 
rear of the aircraft as well. The four engine- 
mounting beams—which look like half spectacle 
frames—are machined from I-section high 
tensile steel billets. The engines are slung from 
these beams on three pick-up points. The 
standard VC10 will have Rolls-Royce Conway 
R Co 42-1 (21,000 1b nominal static thrust for 
take-off at sea level) and the Super will have 
R Co 42-3 (22,5001b). The Conway has a 
high by-pass ratio resulting in lower noise levels 
and the latest quietness requirements can be met 
without silencers. 


Flying Control Rig 


A flying control rig has been built in a new 
laboratory at Weybridge. Here actual compon- 
ents, correct space relationships, actual control 
runs and representative power conditions are 
provided. A complete hydraulic aircraft system 
is a feature of the rig which also includes those 
portions of the electrical system applicable to 
the flying controls. This rig is intended to confirm 
the overall integrity of the fully powered flying 
control system under all conditions. 

The hydraulic and electrical systems between 
them provide the authority for the fully powered 
controls. These are in turn divided into two 
separate and equally powered systems. Emer- 
gency operation of the systems is, wherever 
practical, automatic thus requiring no special 
emergency drills. 

Control about the three flight axes is accom- 
plished in: 

Pitch by four separate electrically powered 
elevator segments supplemented by an hydraulic- 
ally operated variable incidence tailplane. 

Roll by four separate electrically powered 
aileron segments augmented by six hydraulically 
operated spoilers. 

Yaw by three electrically powered rudder 
segments. 





~ 
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Extensive use has been made of integrally stiffened machined components. 


About 55 per cent of the 


basic airframe is machined out of solid billets. 


The system is capable of giving full control 
on all surfaces with any two engines out of 
action and if, as is unlikely, all the engines were 
out, two ram-air turbines provide electric and 
hydraulic power for essential flying control and 
aircraft services. 

The VC 10 will be able to accommodate full 
automatic landing equipment when it becomes 
available. Initially it will have auto-flare capa- 
bility. 

The automatic landing system used in the 
VC 10 comprises two separate self-monitored 
autopilot channels. Control of the aircraft is 
vested in only one channel at a time, while 
the other channel is fully operational except 
that its output signals are not fed to the servos. 
Should a fault develop in the auto-pilot control- 
ling the aircraft, the inbuilt monitors will detect 
it and automatically transfer the control of the 
aircraft to the other autopilot channel. 

Weather radar is duplicated, and in common 
with other electronic communications and 
navigational equipment will be lightweight 
transistorised systems so that no significant 
weight penalty is incurred by the doubling-up 
of major navigational aids. 


Liquid Oxygen 

The VC 10’s oxygen system differs from other 
commercial jet airliners in that the oxygen is 
stored in liquid form with resulting benefits in 
weight, stowage space and safety. To serve 
all crew and passenger needs one 30 litre liquid 
oxygen bottle is fitted. This saves 200 lb and 


(Left) The wing centre 
section is a triple torsion 
box, constructed with in- 
tegrally machined skin 
panels and ribs. The 
complete wing structure 
is of similar construction. 
(Right) The high tensile 
steel engine mounting 
beams are sandwiched 
between pairs of closely 
spaced machined fuselage 
frames. The three angled 
frames transfer the fin 
and tailplane loads to 
the rear fuselage. 


in the conventional system twelve 2,050 litre 
cylinders occupying some 9 cu. ft of additional 
space would be required. Servicing stations have 
been so placed in the aircraft that all the various 
servicing veh’cles can peiform their tasks simul- 
taneously. This gives a short turn-round time. 

And what of progress so far? As can be seen 
from one of the illustrations, the fuselage of the 
first aircraft has been moved from its assembly 
jig to the adjacent building for the next production 
stages. The aircraft will go into a new pre- 
flight hall a month or two before flight for the 
attachment of the fin and tailplane and for fuel- 
flow and systems checks and pre-flight prepara- 
tions. 

From the 5,200 ft runway at Weybridge, the 
first VC 10 is scheduled to take off sometime 
early in 1962. As with the Viscount 800 and 
the Vanguard there will be no prototype as 
such and an intensive flight testing programme 
followed by certification will be carried out by a 
number of production aircraft. BOAC will 
begin to take delivery during 1963. 

The VC 10 is the largest civil transport air- 
craft yet built in Europe and the la gest aircraft 
p:oject ever tackled on this side of the Atlantic. 
The Vickers Group have from the earliest days 
been noted for refinement in heavy engineering, 
and it seems that the VC 10 with its interesting 
structural form, largely machined from the solid 
brings this tradition into the aircraft industry in 
a big way. 

Vickers-Armstrongs (Aircraft) Limited, Weybridge, 
Surrey. 
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Dry Cooling Tower Saves Water 


A new type of cooling and condensing plant for 
steam power stations is nearing completion at the 
CEGB’s power station at Rugeley, Staffordshire. 
Due to be operating by the end of the year, it 
employs a technique which allows power stations 
to be sited independently of large supplies of 
water. 

The plant has been constructed by English 
Electric for use with one of their 120 MW steam 
turbo-alternator sets, and is based on a principle 
devised originally by Professor Heller and Dr. 
Forgo of Budapest and known as the “ Heller 
System.” Plants up to 13;000kW have been 
built and operated in Hungary but English 
Electric have extended development to serve 
sets up to 500 MW now being built. 

The usual method of condensing steam from 
the turbines has been to pass large quantities of 
virtually untreated water through surface con- 
densers. The heat in this cooling water is then 
removed in the diabolo-shaped “‘ wet’ cooling 
towers by direct contact with an air stream in 
the tower. By this method part of the water is 
evaporated and lost to the system, more having 
to be found to take its place from a large external 


source such as a river or lake, thus limiting the 
choice of site. 

The Heller system—using dry cooling tower 
condensing plant—eliminates this loss of water 
because the circulating water flows in a closed 
circuit and yields its heat to the atmosphere in 
air-cooled heat exchangers placed around the 
base of the tower. At Rugeley, the air flow 
through the heat exchangers is produced by 
natural draught. Mechanical draught can also 
be used with the Heller system, the choice 
depending primarily on the site conditions. 

Apart from the coolers around the base, the 
only visible difference between the wet and dry 
towers at Rugeley is that the dry one has a 
larger diameter, but it is the same height. Dry 
cooling tower condensing plant will be of par- 
ticular. value where existing water supplies are 
becoming short through industrial development 
or natural phenomena. In providing the initia- 
tive for this development, the CEGB are giving 
a lead*in steam generation in those areas where 
fuel is abundant but water limited. 

The English Electric Company Limited, English 
Electric House, Strand, London WC2, 


No water is lost from the condensing system, 





Railway Report on 


The primary causes of the failures of the electrical 
equipment of multiple-unit trains in the Eastern 
Region of British Railways have now been found 
and urgent action has been taken to provide acure. 

This is stated by the Chief Inspecting Officer 
of Railways, Brigadier C. A. Langley, in his 
second interim report to the Minister of Trans- 
port published recently (HMSO, 1961, 1s 9d). 
The failure of traction motors and associated 
equipment installed by the General Electric 
Company in multiple-unit trains running on the 
North East London suburban routes to and from 
Liverpool Street station caused a number of trains 
to be withdrawn early in December, 1960, and 
on 12 December the electric services on some 
routes were reduced. 

Up to the end of April when a transformer 
failed in service there had been three main causes 
for the breakdown of the units, namely :— 

(a) The failure of traction motors arising from 
short circuits to earth in the motor field circuit. 
(6) The breakdown of one or more of the mercury 
are rectifiers principally on account of loss of 
vacuum. 

(c) The failure of battery chargers resulting in 
the exhaustion of the 110V battery which 
supplies power for the lighting, heating, and 


Electric Train Failures 


control circuits as well as for the auxiliary air 
compressor. 

The breakdown of the motors and some of the 
battery chargers was primarily the result of 
transient over-voltages of high magnitude deve- 
loped by the opening of the air-blast circuit- 
breaker when the trains were operating on the 
6:25 kV sections of the line. It was thought 
that the main rectifier troubles sprang from the 
same source, but eventually it was discovered 
that the cause was metallurgical and thermal 
rather than electrical. Brigadier Langley points 
out that the effects of these over-voltages on the 
secondary and tertiary circuits are four times 
greater when operating on the 6:25 kV sections 
than on the 25 kV sections of the line. 

The most serious over-voltages were generated 
when the circuit-breaker opened with the dc 
motor current changed to a pulsating half-wave 
current by a temporary loss of excitation on 
some rectifiers. This phenomenon occurs when 
loss of contact between the pantograph and the 
overhead wire (pantograph “‘ bounce ’’) happens 
so frequently that some of the rectifiers are no 
longer able to re-ignite and so “ lock-out.”’ The 
worst place was in Clapton tunnel where as 
many as 14 consecutive “bounces” were 


recorded. Frequent loss of contact was also 
recorded through the Clapton neutral section. 

GEC are now fully engaged in applying the 
agreed modifications, but it is unlikely that all 
the units will be completely modified before the 
end of the summer especially in view of the 
transformer difficulties. 

In conclusion, Brigadier Langley points out 
that the failures in the Eastern Region arose 
primarily on account of the onerous conditions 
set up when running on the 6:25 kV section of the 
dual voltage system and he recommends that 
the research initiated by this investigation be 
extended to cover all the high voltage ac lines. 

In the first place, problems of changeover from 
one voltage to another require further study. 
Secondly, the operation of the air-blast circuit- 
breakers should be examined to see whether the 
effect of rapid “‘ chopping ” can be reduced when 
operating on 6:25kV. Thirdly, the causes of 
pantograph ‘“‘ bounce” should be examined 
further, including the relationship between the 
moving pantograph and the overhead wire, which 
depends not only on the alignment and level of 
the wire but also on the reaction of the vehicle, 
influenced as it is by the condition of the track 
and its own springing characteristics. 





200 Ton Overhead 


200 ton overhead travelling crane with a span of 
159 ft and having a 30 ton auxiliary hoist. 


Travelling Crane 


Details have recently been released of the 200 ton 
electric overhead travelling crane installed in the 
main turbine hall of Blyth “ B’’ power station. 
According to the makers, Cowans, Sheldon, it 
is one of the largest overhead travelling cranes 
in the world. 

The crane has a span of 159 ft and is fitted 
with a 30 ton auxiliary hoist which can lift at 
20 ft per min. Each of the Warren lattice type 
main girders is 162 ft long. The upper boom of 
each girder comprises an RSJ placed centrally 
between two plate and angle beams of the same 
depth, supporting a bottom rail upon the top 
flange plate. Each pair of girders weighs 80 tons 
and they are of riveted: construction with fitted 
bolts being used at the two site joints. 

Each main girder is rigidly carried at both 
ends on a carriage of riveted box section. Main 
girders are joined at each end by a lattice girder 
connected by fitted bolts to both main girders 
and end carriages. This girder is designed to 
allow vertical flexure and at the same time ensures 


complete lateral rigidity in order to maintain the 
overall squareness of the crane on the track. 
The long-travel motion is powered by two 
55 bhp motors giving a maximum rate of travel 
of 100 ft per min with a 200 ton load. The 
main hoist, which can lift the full load at 4 ft 
per min and 50 tons at 15 ft per min by change 
gear, is powered by a 90 bhp motor and drives 
through a train of eight gears. The twin cast 
iron winding barrels are fully machined with 
opposite handed grooving, accommodating the 
rope in a single layer and giving a central lift. 
Both the main and auxiliary hoist motions are 
fitted with electro-mechanical thruster brakes 
of 20 and 16in diameter respectively. The 
main hoist has two such units for extra safety. 
Owing to the high bhp output of the main 
hoist motor, semi-automatic airbreak reversing 
contactor control equipment is fitted and is 
operated from a master controller. 
Cowans, Sheldon and Company Limited, PO Box 9, 
St. Nicholas Works, Carlisle. 








— 


an On of st ee eae oe.lUCM lO 














gNGINEERING 30 June 1961 


Plain Words 
By Capricorn 


RECENT advertisement was headed 

“Random Access Memory.” It referred 
to a wonderful electronic machine, but my 
own thoughts went off at a tangent when I 
saw those three words. They seemed to be 
a perfect description of my own brain. 
Random access memory—that’s me! My 
brain is chock-a-block with an immetise, 
mostly uncatalogued, collection of informa- 
tion, impressions, and ideas but I cannot 
always rely on it to produce the right item 
at the right time. 

We go on day after day, shovelling things 
into our poor brains, as men have always 
done, but today too many people seem to 
have a vested interest in cramming as much 
as they can into us. The major part of the 
programming of our brains is in the hands 
of the school teachers, who are given the 
ten or fifteen most impressionable years of 
our lives to work on. And what fun they 
have! They cheerfully reduce the whole of 
human knowledge and experience to a few 
omnibus subjects and then proceed to pour 
stuff in according to the requirements of a 
straitjacket syllabus. The truly important 
subject—how to live (how simple it sounds) 
—is hardly taught at all, except indirectly 
through a little of history and the classics. 
Is that, perhaps, why we are so clumsy in 
human relations? When men and women 
go on strike, or torture others physically, 
or torment them mentally, or just hurt 
each other without even knowing that they 
are causing hurt—is it because they just 
don’t understand? We can build electronic 
brains, and programme them and use them, 
but we know almost nothing of the mind 
of the man in the next office. 

There is not much we can do to redress 
the balance of knowledge and understanding 
in our own brains, because they have already 
been conditioned fairly deeply. But is there 
something we can do, and ought to do, to 
ensure that our children, and their children 
after them, apply the immense power and 
ability of the human brain to the art—and 
science—of living? If I were responsible 
for appointing a manager to an important 
post, | would rather choose a man who knows 
how to live than one who knows all about the 
latest management techniques. The first man 
could be relied upon to learn as much of the 
techniques as he required, but you could 
not rely on the second man to understand 
the subtle difficulties of living and working 
with others. 

We in Britain have the chance to pioneer 
a new phase in the development and applica- 
tion of the human brain. We have a long 
tradition of universal education on which to 
build, we have drunk deeply at the springs 
of classical cultures and Christian religion, 
we are acutely conscious of the fact that the 
field of human relations today is barren— 
and we have the scientific curiosity and 
ability to tackle this fundamental problem. 

We could make far, far better use of our 
miraculous brains. 
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Letters to the Editor 


Two-Element 
Fluid Couplings 


Sir, I should like to comment on the letter by 
Mr. G. Monaghan on the subject of two-element 
fluid couplings (ENGNG., 23 June ’61, p. 853). 

The fundamental flaw in this letter would 
appear to be the fact that the writer refers to the 
speed or angular velocity of the runner instead 
of considering the velocity of the oil in the 
vortex. The power is transmitted by the oil and 
hence its velocity is a dominant factor. 

It has been proved by many experiments on 
the standard type of fluid coupling, that the 
maximum torque is transmitted when the output 
shaft is stationary. This characteristic can be 
modified by special baffles and reserve volume 
design, but with all types of fluid couplings, 
including: the latter, the output torque will be 
equal to the input torque (neglecting a very small 
loss due to windage), i.e., action and reaction are 
equal. 

The simple type of fluid coupling usually 
operates well under its maximum torque trans- 
mitting point, as, for example, an impeller fitted 
to an electric motor rated at, say, 100 hp at 1,000 
rpm, with the runner delivering 98 hp at 980 rpm, 
thus the input torque being equal to the output 
torque. Any increase of load on the driven 
machine will increase the demand and this will 
be transmitted through the fluid coupling so long 
as there is any reserve in the electric motor. 

At a point, say twice times motor full load 
torque, the coupling is arranged to “ stall,”’ i.e., 
the slip is 100 per cent but the torque impressed 
on the output shaft remains that put in by the 
motor, i.e., twice times full load torque. Upon 
reducing the overload, the output shaft will 
increase in speed, but always in a ratio of 1 : 1 
as far as the input and output shafts are con- 
cerned. 

Experiments have been made by various people 
in the past to make a two-element fluid coupling 
which would give torque conversion, but these 
attempts have always ended in failure. The 
maximum torque transmitting capacity. of .a 
fluid coupling can be modified by attention to 
the design of the circuit, but not the ratio of 
input torque to output torque. 

Yours faithfully, 
J. BILTON, 
Chief Engineer. 
Fluidrive Engineering Company Limited, 
Isleworth, Middlesex. 
26 June, 1961. 


National Use of 
Technical Information 


Sir, Surely the whole of the recent correspond- 
ence in ENGINEERING on the subject of “* National 
Use of Technical Information ’’ ignores many 
of the current basic problems of the library and 
information situation in the United Kingdom. 
Mr. B. T. Stern’s opening letter (ENGNG., 
12 May ’61, p. 653) is nothing more than a plea 
for the information scientist; Mr. B. J. S. 
Williams, being a chartered librarian, pleads, 
in reply, for his profession (26 May ’61, p. 719); 
Mr. W. D. Arnot discusses the abstract problem 
from various angles (26 May ’61, p. 719); and 
then Mr. P. M. Hughes writes about the various 
types of worker to be found in the research and 
industrial library world (16 June ’61, p. 821). 
All the points made reflect one fact, the 
failure of the Western World, including the 
United Kingdom, to acknowledge the importance 
of one of the foundations of our civilization. 
This is that our civilization depends partly on 
the recording and exploitation of information, 
be it scientific, technical, commercial or other- 
wise. This fact is ignored, or only partially 
recognized, by almost every official circle in this 
country. Every year, our schools, colleges and 
universities produce yet another set of people 











who are not trained in the use of even the simpler 
forms of literature and, particularly in the 
instance of the universities, people are ignorant 
of the bibliographical apparatus of their own 
subjects. 

The majority, even now, of our technical 
college students are not taught the use of books, 
periodicals, abstracts, and so on, and probably 
have no convenient access to a reasonable collec- 
tion of literature cared for by competent librar- 
ians. Many of our schools, even our grammar 
schools, have fine physical accommodation for 
a library, but the stock to be found therein is 
usually ill-balanced in relation to syllabuses and 
totally inadequate in numbers. Nor are many 
of our school children deliberately taught the 
use of literature. 

Every library and information scheme, estab- 
lished or being developed in this country, 
including the National Central Library, the 
National Lending Library, the Sheffield Inter- 
change Organization (SINTO), the Cooperative 
Industrial Commercial Reference Information 
Service (CICRIS), the Hertfordshire Technical 
Library Service and many others, have been 
the result of uncoordinated groups working to 
improve either services in which they have been 
interested or services generally in a particular 
area. The result, mainly, is a patchwork of 
services working to no particular standards or 
system of priorities. 

The overall attitude of industry to library and 
information services can be judged by comparing 
the number of industrial and commercial mem- 
bers of Aslib with the number of establishments 
in factory trades alone which employ over 100 
persons, namely: 


Aslib, total membership = 2,493 (early 1961) 


Aslib industrial and commercial members = 
922 (early 1961) 


Number of manufacturing establishments 
employing over 100 persons = 14,720 (April 
1959). 


The general impression of lack of interest on 
the part of industrial management is borne out 
by examination of management literature. Siting 
of factories, importance of research, financial 
control, production planning, and a host of other 
topics are discussed but the organization of 
library and information services in industrial 
organizations, and the benefits to be derived 
therefrom, are rarely mentioned and certainly 
not in any great detail. 

The attitude of the Department of Scientific 
and Industrial Research itself towards the 
improvement of library and information services 
is most peculiar. Most of the blame for the 
demise of the original Fuel Abstracts, which 
was one of the most important abstracting 
services of the United Kingdom can be laid on 
the DSIR. Also, the Department has refused 
support, we are told, for the British Technology 
Index, which is to be launched by the Library 
Association in January, 1962. Nor has the 
Department yet evolved a system whereby 
industrial organizations contributing to the 
major research associations in their principal 
field of activity can obtain occasional help from 
other associations without hindrance or making 
a considerable financial contribution. The ex- 
planation is probably to be found in that the 
DSIR is primarily concerned with research, 
and that anything else is subordinate to the 
main theme and valued on its relevance thereto. 

This natural concentration on strictly limited 
objectives is no doubt why Dr. Urquhart’s 
suggestions for the development of services to 
industry based on technical-college and public 
libraries have not been really considered and the 
way left open for the Ministry of Education to 
encourage the development of technical college 
libraries. Unfortunately, however, many college 
libraries have developed more as appendages 
rather than as integral units of their parent 
colleges. That this state of affairs is only very 
gradually being improved is evinced by the low 
salaries still being paid to many college librarians, 
their low status within the colleges, and the 
inadequate accommodation in which the libraries - 





Events in Advance 


are operated. Certainly there is no country-wide 
drive to make technical college libraries valuable 
to industry as there is, for example, in Hertford- 
shire. 

What has been done, and no one should decry 
its value, is the result of continuous pressure 
from interested people pleading their special 
needs, paralleled by other people organizing 
services, both in the face of disinterest and 
Sometimes active opposition. For decades, too, 
it has been urged that we should have a national 
library service or a nationally-inspected library 
service along the lines of the present local 
authority education system. Answers have 
always been based on the principle that libraries 
are the direct responsibility of local authorities 
and the ratepayers. However, the necessity to 
provide a national solution for the needs of 
research workers and national control of technical 
college libraries, accidental as the latter may be, 
reveals this policy for the expedient that it most 
certainly is. Perhaps the recent interest of the 
Ministry of Education in borough and county 
libraries is due to the realization that complete 
local authority control of public library services 
is not altogether desirable. 

It seems more than obvious that the whole 
situation needs a national policy, both in the 
field of education and elsewhere. The appren- 
tice, the craftsman, the technician, the scientist, 
the technologist, the salesman, the works 
manager, and a host of other people need to 
know how to get information for themselves 
and the places from which to get it. What this 
country needs is not only one National Reference 
Library of Science and Technology in London 
and one complementary National Lending 
Library in Yorkshire, but also a series of large 
regional libraries combining both reference and 
lending functions. These libraries should be at 
least equal in size and resources to the present 
industrial and commercial libraries to be found 
in such centres as Liverpool, Manchester and 
Sheffield, and should be adequately staffed by 
librarians, linguists, information officers and 
supporting clerical and other workers. The 
provision of 30 or 40 such libraries, linked by 
modern communications to each other and 
sources of specialized information at home and 
abroad, combined with the implementation of 
suitable training schemes at all educational levels, 
would go a long way towards solving many of 
our basic problems in the library and information 
field. 

The satisfactory recording, supply and exploit- 
ation of information is as important to this 
country as, for example, a satisfactory transport 
system, a good national health service or adequate 
housing, since the staffs of these and other spheres 
of activity must be able to make use of recorded 
information to assist them in administration 
and constructive development. The cost of 
even a really grandiose scheme would be as 
nothing, compared to the money expended on 
other projects and yet vastly beneficial, perhaps 
even incalculable, in its long-term effects. 

Yours faithfully, 
R. HINDSON. 
Darlington. 
21 June, 1961. 


Events in Advance 


Management Education: 
Southport Conference 


EMBERS Of the British Junior Chambers of 
Commerce from all parts of the country, 
who include persons engaged in the professions 
as well as in both sides of industry, will meet at 
the Prince of Wales Hotel, Southport, on 27 and 
28 October, to take part in a national conference 
on “ Education for Management,” a theme which 
they have been studying throughout the year. 
The subject is of special importance at the 
present time, in view of Britain’s need to combat 
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increasing competition from overseas centres in 
her efforts to maintain and, if possible increase, 
her share of world markets. Thus, the task of 
educating in management techniques those who 
will lead this country’s efforts is of the utmost 
consequence to the nation as a whole. 

Experts in management education have been 
invited to take part in the conference and a sum- 
mary of the results of the discussions will be 
available at a later date in the form of a confer- 
ence report, obtainable by members of industry, 
commerce and education, as well as by persons 
belonging to the Junior Chambers. In addition 
to the educational side of the conference, a com- 
prehensive programme of social activities has 
been arranged. 

The offices of the British Junior Chambers of 
Commerce are at 68 Queen Street, London EC4 
(telephone: CITy 7211), from which additional 
information may be obtained. The national 
conference is being organized by this body’s 
North West Regional Group, which includes the 
junior chambers of commerce in Bolton, Burnley, 
Liverpool, Manchester, Oldham, Stockport and 
Warrington. 


Exhibitions 
and Conferences 


Arranged in chronological order 


Fast and Intermediate Reactor Facilities, Seminar.— 
Thurs., 7 Sept., to Fri., 15 Sept., in Austria. Apply 
to the International Atomic Energy Agency, 
Kaerntnerring, Vienna 1, Austria. 

Zagreb International Autumn Fair.—Sat., 9 Sept., to 
Sun., 24 Sept., at Zagreb. Agents in the United 
Kingdom: Empson and Turner Group Ltd., 
Thorn House, Upper St. Martin’s Lane, London 
WC2. Tel. TEMple Bar 9081. 

Ghent International Fair, 16th.—Sat., 9 Sept., to 
Sun., 24 Sept., at Ghent, Belgium. Agent: Mr. 
Neven du Mont, 123 Pall Mall, London SWI. 
Tel. WHItehall 8211. 

Vienna International Autumn Trade Fair.—Sun., 
10 Sept., to Sun., 17 Sept., at Vienna. In the 
United Kingdom, applications should be made to 
the Office of the Austrian Foreign Trade Rep- 
resentative, 1 Hyde Park Gate, London SW7. 
Tel. KNightsbridge 6938. 

Brno International Trade Fair.—Sun., 10 Sept., to 
Sun., 24 Sept., in Brno, Czechoslovakia. Agents 
in the United Kingdom: Fairs and Exhibitions 
Ltd., 2 Dunraven Street, Mayfair, London WI. 
Tel. HYDe Park 5421. 

Cybernetics, Third International Congress on.—Mon., 
11 Sept., to Fri., 15 Sept., at Namur. Apply to 
the International Association for Cybernetics, 
13 Rue Basse Marcelle, Namur, Belgium. 

Utrecht International Autumn Trade Fair.—Mon., 
11 Sept., to Sat., 16 Sept., at Utrecht, Holland. 
For consumer goods. In the United Kingdom, 
applications should be made to Mr. W. Friedhoff, 
jr Gloucester Place, London W1. Tel. WELbeck 

971. 

** Daily Mail ’’ Food, Cookery and Catering Trades 
Exhibition.—Tues., 12 Sept., to Sat., 23 Sept., at 
the City Hall, Manchester. Organized by Pro- 
vincial Exhibitions Ltd., City Hall, Deansgate, 
Manchester 3. Tel. Deansgate 6363. 

Bolzano International Samples Fair.—Fri., 15 Sept., 
to Mon., 25 Sept., in Bolzano. Organized by the 
Fiera Campionaria Internazionale di Bolzano, 
C.P. 297, Bolzano. 

International Civil Aviation Organization (ICAO): 
North Atlantic Regional Air Navigation Meeting 
(Fourth).—Tues., 19 Sept., in Montreal (tentative). 
Offices of ICAO: Montreal, Canada. 

Ship Structures Congress, International.—First meet- 
ing, Tues., 19 Sept., to Thurs., 21 Sept., at Glasgow 
University. Apply to Professor J. F. C. Conn, 
Department of Naval Architecture, The University, 
Glasgow W2. Tel. Kelvin 2231. 

Domestic Heating and Insulation-in-the-House Exhi- 
bition, First.—Tues., 19 Sept., to Fri., 22 Sept., 
at the Free Trade Hall, Manchester. Organized 
by Clarke and Rhodes Ltd., 274-278 The Corn 
Exchange, Fennel Street, Manchester 4. Tel. 
Deansgate 6541. 

Caravan Exhibition, Third International.—Wed., 
20 Sept., to Sat., 30 Sept., at Earls Court, London 
SW5. Organized by the National Caravan Council, 
1 aa Row, London WCl1. Tel. CHAncery 

102. 

Radiofrequency Spectroscopy in Solids, Conference 

on.—Thurs. and Fri., 21 and 22 Sept., at Bangor. 
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Organized by the Institute of Physics and the 
Physical Society, 1 Lowther Gardens, Prince 
sort Road, London SW7. Tel. KENsington 0048, 

Motor Exhibition, International.—Thurs., 21 
to Sun., 1 Oct., in Frankfurt. United Ki 
agents: Lep Transport Ltd., Sunlight 
ps Thames Street, London EC4. Tel. CENtral 

Marseilles International Fair, 37th.—Thurs., 21 
to Mon., 2 Oct., at Marseilles. Agents: Butler's 
Advertising. Service, Fenwick House, 292 Hj 
Holborn, London WC1. Tel. CHAncery 4224 

Fine Foods and Provisions Exhibition (ANUGA), 
Sixth.—Sat., 23 Sept., to Sun., 1 Oct., in Cologne, 
In the United Kingdom, applications should be 
made to Mr. Neven du Mont, 123 Pall Mall, 
London SW1. Tel. WHItehall 8211. 

Watch and Jewellery Trade Fair, Seventh Inter. 
national.—Mon., 25 Sept., to Fri., 29 Sept., at 
Earls Court, London SW5. Sponsored by the 
National Association of Goldsmiths. Open to 
trade and public. Organized by Trade Fairs and 
Promotions Ltd., Drury House, Russell Street, 
Drury Lane, London WC2. Tel. TEMple Bar 
3422. 


Export and Samples Fair, 29th.—Sat., 23 Sept., to 
Sun., 1 Oct., at Innsbruck, Austria. In the United 
Kingdom, applications should be made to the 
Office of the Austrian Foreign Trade Representa- 
tive, 1 Hyde Park Gate, London SW7. Tel, 
KNIghtsbridge 6938. 

Heating, Ventilating and Air Conditioning Exhi- 
bition (HEVAC).—Tues., 26 Sept., to Fri., 6 Oct., 
at Olympia, London W14. Organized by Indus- 
trial Exhibitions Ltd., 9 Argyll Street, London WI, 
Tel. GERrard 1622. 

Heating, Ventilating and Air Conditioning, Inter- 
national Conference.—Wed., 27 Sept., to Wed., 
4 Oct., at Olympia, London W14. Organized by 
the Institution of Heating and Ventilating Engi- 
neers, 49 Cadogan Square, London SWI. Tel. 
SLOane 3158. 

Metz International Trade Fair.—Wed., 27 Sept., to 
Sun., 8 Oct., at Metz. Agents: Auger and Turner 
Group Ltd., Thorn House, Upper St. Martin’s 
Lane, London WC2. Tel. TEMple Bar 9081. 

Purchasing Officers’ Association ‘‘ Minibition,”’ 1961, 
—Thurs., 28 Sept., to Sat., 30 Sept., in Brighton. 
Organized by the Purchasing Officers’ Association, 
Wardrobe Court, 146A Queen Victoria Street, 
London EC4. Tel. CITy 3841. 

British Equipment for Mexican Industry: Fair.—Fri., 
29 Sept., to Sun., 15 Oct., in Mexico City. Spon- 
sored jointly by the Dollar Exports Council and 
the Federation of British Industries. Apply to 
British Overseas Trade Fairs Ltd., 21 Tothill 
Street, London SW1. Tel. WHitehall 6711. 

Graz International Autumn Fair.—Sat., 30 Sept., to 
Sun., 8 Oct., at Graz, Austria. In the United 
Kingdom, applications should be made to the 
Office of the Austrian Foreign Trade Representa- 
tive, 1 Hyde Park Gate, London SW7. Tel. 
KNightsbridge 6938. 

Modern Jewellery, First Major International Exhi- 
bition —In October and November at the Gold- 
smiths’ Hall, Foster Lane, London EC2. The 
general theme will be the evolution of 20th century 
jewellery design. Organized in association with 
the Victoria and Albert Museum. Apply to the 
Clerk, Worshipful Company of Goldsmiths, 
Foster Lane, London EC2. Tel. MONarch 1668. 


Meetings and Papers 


The address and telephone number of the headquarters 
of each institution are given at the end of this list. 
Meetings in the headquarters town are held there 
unless otherwise stated. 


Association of Supervising Electrical Engineers 

LONDON 
Various short technical papers by branch members. North 
London Branch. Civic Centre, Town Hall, Wood Green 
N22. Wed., 5 July, 8 p.m. 

Chairman’s Address. South East London Branch. Eltham 
reen hool, Queenscroft Road, Eltham SE9. Wed., 
5 July, 7.45 p.m. 

MANCHESTER ne 
** Electrical Aids to Security Against Burglary and Sabotage, 
by G. E. Martin. Manchester Branch. Engineers’ Club, 
Albert Square, Manchester. Wed., 5 July, 7.15 p.m. 

PRESTON 
“ Heavy-Industry Control Gear,” by C. Curran. Preston 
Branch. R.A.F.A. Club, East View, Preston. Wed., 5 July, 
7.30 p.m. 


Plastics Institute 
LONDON 


President’s Reception and Conversazione. National Maritime 
Museum, Greenwich SE10. Tues., 25 July, 5 p.m. (Tickets 
required: price £1 10s and £1 5s each.) 


Association of Supervising Electrical Engineers, 23 Bloomsbury 
Square, London WCl. (LANgham 5927) 

Plastics Institute, 6 Mandeville Place, London Wi. (WELbeck 
5439) 
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Automobile Review 
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Evolution of an Engine—the Jaguar XK 


Designed to give a family 
saloon high performance and 
yet require a minimum of tool- 
ing, the six-cylinder Jaguar 
xK engine has also proved 
itself on the race track. 


HERE is no doubt that the most successful pro- 
i duction internal-combustion engine unit that 
has been designed since the war is the Jaguar XK 
engine. With the announcement of the new 
E-Type, described by the Jaguar Company as 
“the most advanced sports car in the world,” 
a first and third in its first race at Oulton Park, 
and orders totalling £11,000,000 from the United 
States, it is interesting to look at the original 
reasons for building the engine which powers 
these cars and their predecessors, and to examine 
its development over the last decade. 

Before the war Jaguar, or SS Cars Limited, 
as they were known then, were using push-rod 
overhead valve engines in their cars. With 
development they found that it was possible to 
produce an engine of 3} litre capacity which 
gave a maximum output reliably of about 
115 bhp. Realising the great post-war potential 
of the export market, in particular in the United 
States, the managing director, now Sir William 
Lyons, was convinced that it was necessary to 
develop an engine capable of propelling a full- 
size saloon at 100 mph without special tuning. 


MINIMUM TOOLING 


Tooling was a big problem. In a company 
of this size special tooling costs must be kept 
to an absolute minimum, and wherever possible 
universal machine tools must be used in the 
production of the engine units. These require- 
ments might at first sight seem quite incompatible. 

Mr. W. M. Heynes, vice-chairman and chief 
engineer of Jaguar Cars Limited, and two of his 
colleagues at that time, Mr. C. W. Baily and 
Mr. W. Hassan, started working on the project. 
(In compiling this article, the author has referred 
to Mr. Heynes’ papers “‘ The Jaguar Engine ” 
and “‘ Milestones in the Life of an Automobile 
Engineer,” presented to the Institution of 
Mechanical Engineers.) Mr. Heynes realized 
that if a production unit could be made with a 
hemispherical head, they had a cylinder head of 
the simplest type to machine. 

The hemispherical head has, of course, further 
advantages. It is the best type of cylinder head 
for valve throat flow, on both inlet and exhaust 
valves; a good flow of water is obtainable 
adjacent to the seat of the exhaust valve, and it 
is therefore easy to cool; turbulence is easily 
controlled by port shape; and servicing simple. 
Combustion can be ideal when the turbulence 
is correct and self-ignition is almost non-existent, 
and eventually it was decided to develop four- 
cylinder and six-cylinder in-line units. 


ANCESTRY 


Several types of engine were of course built 
to these basic head and cylinder arrangements 
before the XK unit was finally adopted. One 
was the XF4 cylinder engine of 66:5 x 98 mm 
and swept volume 1,360.cc. This engine was the 
first example of the twin overhead camshaft 
engine made. The idea in developing this design 
was to prove the valve gear and head arrangements. 

The XG engine with 4 cylinders of 73 x 106 
mm and swept volume 1,776 cc was in fact a 
conversion of the existing Jaguar 4 cylinder 
push-rod engine. The head, however, was 
hemispherical and the valve gear and inlet ports 
were based on the BMW 328 (or as it is known 
in this country Bristol) cylinder head. Jaguars 
found it difficult to achieve the necessary degree 
of silence with the push rods and rockers. 
Another disadvantage with this arrangement is 
of course the height, the carburettors being 
placed on top of the cylinder head. 


By Brian Lister 


The XJ 4 cylinder engine (80-5 x 98 mm, swept 
volume 1,996 cc) was really the true prototype 
of the XK, and it was on this unit that many 
of the experiments with port and head design 
were conducted. With special modified pistons 
and a compression ratio of 12 to 1 the engine 
developed 146 bhp at 6,000 rpm, and the 
maximum safe engine speed was 6,500 rpm. 

The XJ was the first 6 cylinder engine (83 x 
98 mm, capacity 3-2 litres) of this type made by 
Jaguar, but it was found that there was need 
for higher torque than that it gave at low speeds, 
and the stroke was consequently increased to 
106mm. The resulting engine was known as 
the XK, with a capacity of 3,442 cc. 


FIRST XK 


The first production Jaguar to use the XK 
engine was the XK120 sports car, which caused 
a sensation when it was announced in 1948. The 
dry weight was 22 cwt (the same as the new 
E type), and it developed 160 bhp at 5,000 rpm. 
A feature of the engine was the almost flat power 
output (of the aforementioned figure) at between 
4,900 and 5,400rpm. In 1949 a team of three 
XK120’s were entered for the production car 
event at Silverstone; one of the cars was elimi- 
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nated by a burst tyre, but the other two finished 
first and second. 

1950 saw the introduction of the XK engine 
to a saloon car for the first time—the Mark VII. 
That year also saw the first Jaguar team entry at 
Le Mans. These were three completely standard 
XK 120’s, each being privately owned. One of 
the cars had worked its way up to third place 
after 21 hours of racing. The drivers, however, 
had had to use the gearbox to spare the brakes, 
and with only three hours to go the production 
clutch broke under the load, and the car was 
forced to retire. The other two XK120’s finished 
twelfth and fifteenth. 


FIRST LE MANS VICTORY 


This success encouraged Jaguars to produce a 
new car for the race and it was known as the 
C type. The engines of these cars employed a 
high-lift camshaft, the valve ports were modified, 
and the size of the inlet valves was increased. 
The induction pipes were opened to suit the 
greater air flow, and large 2in SU carburettors 
were used. In addition, the compression ratio 
was raised to 9 to 1, and power output came up 
from 160 to 204 bhp at 5,500 rpm. Of the three 
cars entered for Le Mans two retired in the early 
stages due to broken oil delivery pipes. The 
third car won the race and Jaguar Cars gained 
their first Le Mans victory. 

In 1952 untried body modifications led to the 








retirement of the entire Jaguar team at Le Mans. 
The modifications caused engine overheating. 

1953, and for the first time, three twin-choke 
Weber carburettors were used on the XK 
engine. It was found that with these carburettors 
the engine only gave about the same power to 
the top engine speed, but in the middle ranges 
the gain was some 30 bhp, which of course gave 
very much improved acceleration. The maxi- 
mum power developed by the 1953 engine was 
220 bhp. 

The cars used in the Le Mans race were very 
similar to those used in 1951, but Dunlop disc 
brakes were used for the first time. The cars 
ran without any trouble at all through the entire 
24 hour race, finishing first, second, and fourth. 

1954 saw the introduction of the famous D 
type. This car was designed with the sole object 
of winning the 24 hour race again. The body 
shape is too well known to be described here, 
suffice it to say that the frontal area was reduced 
by changing to dry-sump lubrication on the 
engine. Changes were made on the cylinder 
head and both the inlet and exhaust valves were 
increased in diameter, and 45mm Weber 
carburettors were used instead of the 40mm 
versions used the previous year. The result -of 
all these changes was to extend the power curve 
of the 1953 engine, which peaked at 5,200 rpm. 
to 5,760 rpm and the maximum power output 
was 245 bhp. 

The feature of the 1954 race was the 
tremendous battle that took place between the 
4-9 litre Ferrari and the D Type Jaguar. The 
Ferrari eventually won by less than two minutes 
from the Jaguar, after 24 hours of racing. 

It was realized that the 1955 Jaguars must have 
more power, not only because the Ferrari had 
beaten Jaguar on this factor alone, but it was 
rumoured that Mercedes were entering Le Mans 
for 1955. To obtain this increase the cylinder 
head was redesigned. One change was to alter 
the inclination of the exhaust valve from 35° to 
40° to clear the head of the valve from the 
increased-size inlet valve. This was known 
as the 35/40 head. A high lift camshaft was 
fitted and even wider timing used; the peak 
power output of this engine was 270 bhp at 
5,700 rpm. The Weber carburettors remained 
unchanged for this year. The race settled down 
to a duel between the Jaguar of Mike Hawthorn 
and Ivor Bueb, and the Mercedes of Fangio and 
Stirling Moss. This was the year of the terrible 
disaster when so many people were killed, and 
which led to the withdrawal of the whole 
Mercedes team. Under this shadow Jaguars won 
their third Le Mans race. 

1955 also saw the introduction of what is now 
known as the Mark I 2:4 saloon car. The 2°4 
is simply a shortened stroke 3-4 unit, the stroke 
being 76:5 mm. 

The 1956 race was won by a D Type entered 
by the Ecurie Ecosse stable; a Belgian D Type 
finished fourth, and one official car sixth, the 
other was eliminated by crash early in the race. 


PRIVATE ENTRIES 


In 1957 Jaguar announced their withdrawal 
from racing, but Ecurie Ecosse again entered 
for Le Mans, this time with two cars and finished 
fifth Le Mans win, the third successive victory. 

Although out of racing, the Jaguar company 
continued detailed development of the engine, 
and the result is that today the 3-4 litre engines 
are producing around 288 bhp, and the 3:8 
litre units have now reached 320 bhp. The 
growth of the engine power is shown in the 
graph, reproduced by permission of the Insti- 
tution of Mechanical Engineers. 

It is a matter of conjecture whether Jaguar 
will return to racing in 1962, but it should be 
remembered that many ‘private owners have 
raced Jaguars successfully in the past and this 
has brought equally good if not better publicity 
to the company than a “ works ” win. 









World Wide Works of 
British Consulting Engineers 


B Association of Consulting Engi- 

neers increased its membership in 

the year ending this April by 24 members 
to a new total of 549. 

In the annual report the Association 
show how their members, working in 
98 overseas countries, are concerned 
with contracts worth £735,000,000. 
This is not so far behind the contracts 
on which ACE members are working in 
the United Kingdom. These are esti- 
mated at around £1,000,000,000. 

A great proportion of the overseas 
work is being carried out in Africa and 
the countries of the Middle East. All 
along the West Coast of Africa there 
are large-scale schemes of road and 
bridge building, drainage and sewerage, 
hydro-electric and thermal power station 
building, harbours and docks, railways 
and transmission lines, while there is a 
large list of electrical and mechanical 
service contracts. Airports and water 
installations are being built in a score of 
countries. 

Members of the Association are the 
consulting engineers for the Baghdad 
New __iInternational Airport, an 
£8,500,000 project, and for the Kuwait 
International Airport, which will cost 
£6,000,000. Other airports on which 
members are engaged are two in Iran 
costing £2,560,000 and £2,610,000, 
another at Qatar on which £1,400,000 
is being spent, and four more in Iran 
totalling £2,348,000. 


Baghdad Drainage 


There is a drainage project in Bagh- 
dad on which the existing contract is 
for £5,800,000, the future stages of 
which will cost a further £20,000,000. 
Khartoum is being provided with a 
main drainage system costing 
£3,000,000. 

An ACE member has been engaged 
on the new deep water port at Aqaba, 
in Jordan, costing £2,000,000. 

Member firms participated in the 
electrical and mechanical portion of 
the Aswan hydro-electric scheme in 
Egypt, costing £16,000,000. 

Among the interesting overseas pro- 
jects on which member firms are 
engaged in the electrical and mech- 
anical fields are the reconstruction of 
the telecommunications system through- 
out British Guiana, including a new 
automatic exchange at Georgetown; 
air conditioning at Korle Bu Hospital, 
Accra, and at the Mainland Hospital 
and the Materity Hospital, Lagos; the 
mechanical and electrical services for 
the new palace in Baghdad for the 
President of Iraq. 

Harbour works are being carried out 
in Newfoundland, Quebec and Ontario, 
in Trinidad, Barbados, the Leeward 
Islands, British Guiana, Bermuda and 
Jamaica. Members are working on 
harbours and docks in Ghana, Burma, 
Malaya, Singapore, Sarawak, North 
Borneo and Hong Kong. British con- 
sulting engineers are also working on 
hydro-electric and thermal power pro- 
jects in Venezuela, Argentina, the 
Federation of Rhodesia and Nyasaland, 
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South Africa, Australia, Ceylon, Malaya 
and New Zealand. 

At home, members of the Association 
are engaged on several large bridge 
projects—the Thames, Forth, Mersey, 
Clyde, Severn and Tamar bridges and 
work is proceeding on the re-design of 
Covent Garden market. They are also 
responsible for the Blackwall, Clyde, 
Tyne and Dartford Tunnels and the 
Mersey Crossing, as well as the new 
experimental Tube between Tottenham 
and Finsbury. 

They are concerned in hydro-electric 
schemes throughout the country and in 
the design and construction of power 
stations. The complicated modern ser- 
vices for hospitals, office and all other 
types of buildings are also within their 
responsibilities, as well as roads, rail- 
ways, sewerage, water supply and coast 
defences. 


Europe’s Young Farmers on 
Ford Visit to the Royal 


The Tractor Group of the Ford Motor 
Company, with a sensible regard for the 
future prosperity of the agricultural 
industry both at home and overseas, 
pays a good deal of attention to the 
activities of the Young Farmers. 

From 28 June to 6 July the Ford 
tractor people are bringing to the 
United Kingdom 42 young farmers; 
from Belgium, Denmark, France, Hol- 
land and Germany. The climax of the 
tour will be a visit on 4 July, the opening 
day, to the Royal Show, at Cambridge. 
A lunch has been laid on for that day 
and among the guests will be young 
farmers in Britain on exchange visits 
from Australia, Canada, Israel, Jamaica, 
New Zealand, Sweden, Uganda and the 
United States. 

Looking round the Royal Show the 
young farmers will find 21 Fordson 
Dextas demonstrating agricultural, in- 
dustrial, golf course, four wheel drive 
and narrow versions. Much of Ford’s 
record export achievement last year was 
based on the performance of the Dexta 
light tractor, which has been produced 
to a steadily rising demand since its 
inception in 1957. 

One of the fields of agricultural engi- 
neeting into which a great deal of 
thought has been going, and where the 
benefits to productivity should be great 
is that of the reversible plough. Ford 
will be showing their FR two furrow 
reversible plough and the FR five furrow 
semi-mounted plough. 


Analogue Computers 


‘in Technical Training 


The widely acknowledged shortage of 
mathematics teachers in schools and 
colleges is compelling more and more 
attention to be given to the possibilities 
of using mechanical methods both to 
meet the instructor shortage and to 
achieve closer relations between tech- 
nical education and industrial methods. 
Some significant work in this direction 
was demonstrated earlier this month in 
London on an analogue computer 
designed for use in educational instruc- 
tion by the computer division of 
Redifon Limited, of Crawley, Sussex. 
Methods of avoiding complicated mathe- 
matical work were shown to heads of 
departments in technical colleges in the 
London area as part of a tour of tech- 
nical colleges throughout Britain. 
The value of the analogue computer in 
technical education is that it functions 





as a model of physical processes that 





would otherwise be expressed mathe- 
matically. These essentially analogue 
methods of solving problems in mech- 
anical and electrical engineering are now 
widely used in technical education 
although they are slow and tied to 
the speed of the student working on 
paper. The analogue computer brings 
greater ease and speed. 

Since the computer model can be 
swiftly changed it makes possible the 
easy comparison of a number of possible 
engineering designs. 

Two Redifon analogue computers 
are shortly going into use at the Welsh 
College of Advanced Technology, Car- 
diff, and the Crawley College of Further 
Education, Sussex. 


Colleges of Technology 
Take a Step Forward 


The transfer of command of the Colleges 
of Advanced Technology from the local 
educational authorities to independent 
governing bodies is a tribute to the 
progress made by the CATs in the five 
active years of their existence. 

One of the major problems before 
them is of attracting and holding a staff 
up to the level of the best in the corres- 
ponding departments of the universities. 
The new salary scales, to be related to 
university rewards, and the higher 
status, will be crucial in overcoming 
difficulties on this side. 

The new arrangement, which Sir 
David Eccles, the Minister of Educa- 
tion, has suggested to the local authori- 
ties concerned, the local authorities’ 
associations and the teachers, is seen 
by him as opening the way to the 
further development of the CATs. 
Foreseeing a desire to retain something 
of their close links with the local 
authorities, Sir David proposes that the 
appropriate local authority shall con- 
tinue to be represented on the governing 
body of its College. 

The new governing bodies will 
receive direct grants from the Ministry 
of Education. In a sense the new 
system could be termed the Lough- 
borough style. One College of Ad- 
vanced Technology (Loughborough) is 
already administered by a governing 
body which receives a direct grant from 
the Ministry. 

The other eight CATs are: 

Birmingham College of Advanced 
Technology 

Bristol College of Science and 
Technology 

Bradford Institute of Technology 

Chelsea College of Science and 
Technology 

Battersea College of Technology 

Northampton College of Advanced 
Technology (London) 

Royal College of Advanced Tech- 
nology, Salford 

The Welsh College of Advanced 
Technology, Cardiff. 

Running costs of the Colleges are cur- 
rently around £2,500,000 a year plus 
£500,000 on loan charges. At present 
the Treasury is paying 55 per cent of 
this through the general grant. Ex- 
pansion plans now in hand will, when 
complete, raise the running costs of the 
CATs to some £5 million a year. 
Beyond that it is a reasonable surmise 
that further extension of technical educa- 
tion capacity to meet the growing 
demand from manufacturing industry 
will raise the running costs still higher. 

A useful effect of the new form will be 
an end to the relation of the salary 
scales to the 1959 Burnham Technical 
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Committee report which has made 
recruitment to the top posts difficult, 

The Colleges are currently i 
with 9,000 students of whom some 3,809 
are working for the Diploma in Tech. 
nology and the rest are on courses 
designed to lead to degrees and the 
examinations of the appropriate pro. 
fessional bodies. The research side of 
the Colleges and their post-graduate 
studies are growing as fast as the CATs 
themselves. 


Improving Industrial 
Labour Relations 


Six out of every ten working days lost 
by strikes last year were accounted for 
in four major industries—the docks, 
shipbuilding and ship repair, motor 
manufacturing and the coal industry, 

Yet within these industries the labour 
relations vary a great deal from firm to 
firm and from area to area. Speaking 
in Geneva last week at the International 
Labour Organization’s conference, Mr, 
John Hare, the Minister of Labour, 
pointed out that these troubled indus- 
tries employed only seven per cent of 
the working population. 

Mr. Hare described the majority of 
strikes in Britain as taking place in 
individual companies and _ beginning 
on the shop floor. Most are against 
the terms of agreements reached between 
the unions and the employers and are 
unofficial. 

For the future avoidance of strikes, 
Mr. Hare said that managements must 
see that building up mutual under- 
standing and trust’ was important. 
The role of the foreman or supervisor 
was vital and management should see 
that its attitude and policy were carried 
right through to the foreman level. 

Effective arrangements for dealing 
with grievances fairly and promptly, 
consultation on matters of common 
interest between management and work- 
ers, and fullest possible assurances on 
security in times of rapid change must 
all be given or established. 

For the workers, their responsibilities 
lay in accepting agreements made by 
their union representatives, in readily 
cooperating in steps to improve effi- 
ciency and helping to make joint con- 
sultation effective. 

Improving labour relations in indivi- 
dual companies by the methods he had 
outlined, and others, were believed 
by the Minister to be the most urgent 
need of most countries and certainly 
of the United Kingdom. 

The troubled record of the big four 
among industries with disturbed indus- 
trial relations is the subject of a certain 
amount of activity. In ‘the motor 
manufacturing business there have been 
the detailed talks between managements 
and unions under the chairmanship of 
Mr. John Hare. The document pro- 
duced from those meetings has been 
highly spoken of by some union leaders 
who are interested in seeing that it 
does not become merely a well-meaning 
piece of paper. 

The employers and the unions con- 
cerned in the docks industry have now 
set up a working party to discuss the 
improvement of labour relations. Before 
this step was taken a very clear picture 
had emerged of the great cost to the 
national economy of the frequent 
collapse of dockside industrial relations. 

The Minister of Labour is keen that 
the shipbuilding employers and. union 
should consider what may be done to 
improve this aspect of their industry. 
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Special Article 





The Machine at the End 


Ten-pin bowling is rapidly be- 
coming popular in this coun- 
try. For a sport, it is highly 
mechanised and the machine 
that clears away fallen pins 
and sets up new ones is a com- 
plicated piece of design. 


OWLING in one form or another is nearly as 
old as history and ten-pin bowling is said 
to have started in North America in the 18th 
century, as a variant of nine-pins, at a time 
when that game was illegal. However, ten-pin 
bowling in its modern form really dates from 
1952 when the American Machine and Foundry 
Company of New York devised the Automatic 
Pinspotter. 

Automatic Pinspotters are now being made in 
Britain at a new factory in Whitstable by AMF 
Limited, of 4 Savile Row, London, W1; they 
are the outcome of much development and 
research coupled with experience. Conditions 
are hard—the balls weigh up to 161b and are 
sometimes travelling as fast as 60 mph when they 
hit the pins—so a balance has had to be struck 
between making the parts strong enough to 
withstand this impact and keeping the weight and 
bulk to a minimum. Careful design and the 
imaginative use of new materials have helped in 
the achievement. 

Each game consists of ten frames ard for 
each frame there are two balls bowled. The 
functions of the machine are threefold. The 
first is to clear away all pins that have been 
knocked down by the first ball and replace in 
their positions those that are still standing. 
Then, after the second ball, all pins are cleared 
away and finally a fresh set of ten is placed 
accurately on the spots. Each cycle is initiated 
by the impact of the ball on the back plate. 
Secondary functions are the separation of the 
ball from the pins and its return to the bowler. 

The actions are carried out in sequence by a 
series of switches under the control of a central 
relay and contactor panel. As soon as the ball 
hits the back plate, which is made of hickory 
with a rubber facing, a guard is lowered across 
the lane to prevent any second ball from damag- 
ing the machine while it is in operation. The 
frame head or table is lowered and the respot 
cells, which consist of a pair of clamping jaws 
operated by a toggle mechanism that contacts 
the heads of pins still standing, grip the pins 
ready to lift them clear. The respot cells are so 
designed that they centre about the pin head 
even if the pin has been considerably displaced 
by the ball. The table then rises bringing with 
it those pins still in play, and the guard sweeps 
backward pushing all fallen pins before it on to 





a conveyor extending the full width of the lane. 
The conveyor carries the pins under the back 
plate which diverts the ball to the side, and 
drops them into the pin elevator. 


This is a large circular pressing, rotating ~ 


about a horizontal axis, which has pockets for the 
pins, At the top of the travel the pins are 
discharged from the pockets and fall on to the 
distributing conveyor. An orientating device on 
the chute ensures that the pins all arrive at the 
table bottom first. 

After making its sweep the guard returns to the 
front. The table lowers and those pins still in 
play are replaced on the exact spot from which 
they were taken. The table rises, the guard 
lifts clear and all is set for the second ball. 
When the second ball has been bowled the 
machine cycle is varied and all pins, whether 
standing or fallen, are cleared away. 

In addition to the respot cells the table carries 
ten “cups,” used for setting up a full set of 
pins. In the first cycle, they are inoperative 
but in the second they swing down, leave the pins 
standing on the spots, and then swing a little 
further backwards to clear the pins before the 
table rises again ready for the next “‘ frame ” to 
be played. 

Pins on the distributing conveyor are fed to 
each of the cups in turn. The free end of the 
conveyor is guided round a heart-shaped cam 
plate by a pair of wheels, one, the guide, on the 
inside of the cam and the other, the driving 
gear, on the outside. The teeth of this gear are 
so chosen that one revolution will take the 
conveyor to the next pin cup before striking a 
locking pin, and the drive will then slip on the 
clutch. As a pin passes over the lip of the 
conveyor it depresses a plate which frees the drive 
locking pin and the conveyor is indexed on to 
the next cup. In addition to the swing to and 
fro, the conveyor also has to extend to enable it 
to reach the cups at the front and rear. It is 
driven by a 4 hp motor at the pivot end through 
a flexible shaft. After ten pins have been fed to 
cups the pin feed mechanism stops. 

Ball return can be either above the lane, at one 
side or, which is preferred when space permits, 
along under the lane and up at the bowling end. 
In the first case from the receiving conveyor the 
ball is raised by a vertical belt which presses it 
against guide rails, and delivered down a covered 
chute to run along rails back to the bowling 
point. To check the speed it runs up a ramp a 
little way from the end and then over a speed 
reducer taking the form of a rubber faced driven 
wheel with rubber squeeze plates at each side, 

so that by the time it reaches the bowler the 
ball is travelling very slowly. 
Although players when bowling correctly do 


Ten-pin bowling depends 
largely on the automatic 
machine that sets up and 
clears away the pins. 
The illustration on the 
left shows the table that 
places the pins, with the 
elevator in the back- 
ground. On the right is 
the mechanism for feeding 
them to the frame. The 
dome shaped structure in 
the top illustration is for 
cleaning the balls. 








of the Lane 





not drop or throw the ball, but deliver it 
directly on to the lane there is still a consider- 
able impact. This imposes demands on the 
lane material and the choice has fallen on maple 
with a highly lacquered surface because this 
wood has a capacity for recovery from indenta- 
tion, over a period of time and provided of 
course that the dent is not too deep. Suitable 
maple is in short supply however and the centre 
section of the floor is often made of other wood 
with maple again for the portion where the pins 
stand, another area subject to hard wear. The 
pins themselves are also maple, plastic coated. 

The pin elevator is a single pressing with a 
coating to reduce the noise (and in particular the 
ring) of the pins striking it. Experiments are 
being made with materials other than iron which 
might be both lighter and less noisy. But there 
a psychological point comes in: a lane can be 
made virtually silent but immediately lacks 
popularity. There is a satisfaction inherent in 
the crash of the ball on the pins that is one of 
the attractions of the game. Attempts to intro- 
duce a fully automatic scoring system have been 
unpopular for similar psychological reasons— 
the player must always feel he is responsible. 

Three fractional horse power electric motors 
drive the whole machine. One operates the 
table, the second, already mentioned, the pin 
elevator, the distributing conveyor and the ball 
return, and the third is for the sweep and guard 
mechanism. A complete cycle of clearing and 
resetting takes 6 seconds and the ball return is 
timed to work in with this so that a ball gets 
back to the bowler just about as soon as the 
next frame is ready. 

Since the capital cost of the machines is high, 
the availability must be good. As a result, as 
far as possible items have been standardized and 
all units have been designed for quick replace- 
ment. Consequently no machine need be out 
of commission for more than a few moments— 
even changing the set of pins is mechanized and 
takes just 15 seconds. 




























New Plant and Equipment 


AIR 
HEATER 


High Efficiency 


UITABLE for general crop drying, the 
Sirocco §.C.D. air heater is also 
expected to find many uses in space 
heating and industrial processing plant. 
This single circuit air heater has a 
high thermal efficiency on account of 
using the incoming air as a coolant along 
the hot surfaces of the furnace shell. 
Developed from the manufacturer’s 
range of multitubular air heaters, the 
S.C.D. is adaptable for use with almost 
any type of fuel and is particularly 
economical to operate. 

The system of routing the incoming air 
over the high temperature furnace top 
and back combustion chamber surfaces, 
tends to prevent any burning out of these 
members even at the maximum ratings 
quoted. The consequent warming of 
the incoming air before meeting the tube 
banks ensures that these do not fall 
below moisture dew point, eliminating 
corrosion and prolonging tube life. 

The flue gascircuitis from the furnace to 
the back flue or back combustion chamber 
through a single-pass assembly of banks 


DIAMOND LAPPING 
MACHINE 


For Flat Surfaces 


GHown at the International Plastics 

Exhibition at Olympia, London, 
from 21 June to 1 July, a new flat lapping 
machine combines high performance 
with unusually low cost. 

The machine is suitable for production 
runs of pump seals, valve seats, knife 
blades and other components which 
must be finished to a high degree of 
exactitude and flatness. It is already 
being used on the production of semi- 
conductor materials for experimental 
purposes. 

This unit is 18 in high by 114 in wide 
by 22 in long, and weighs 108 Ib. It is 
driven by a 4 hp electric motor running at 
1,420 rpm, and the drive is transmitted 
through self-aligning couplings to a 
vertical spindle revolving in self-sealing 
ball races at 75 rpm. 

Five interchangeable close-grained cast 
iron lapping plates of the lift-off type, 
which have been hand scraped and then 
lapped with different grades of Hyprez 
diamond compound, can be supplied 
with each machine. A work holder or 
lapping jig to suit several different 


CIRCULATING 
PUMPS 


For Heating Systems 


RECENTLY announced is the new 

“Progress”’’ range of Fullway 
Accelerators designed for circulating 
duties in low pressure hot water heating 
and domestic hot water systems. 

These pumps are notable for their 
rugged yet lightweight construction, and 
the basic range is designed for in-line 
installation, either pipeline or floor 
mounted, in 14 in to 6 in lines. 

Of unit construction, the pumps are 
offered with drip-proof or totally en- 
closed motors, running at 1,450 or 
950 rpm. They are available with sleeve 
bearing motors for quiet running and 
ball bearing motors for standard work 
with the minimum of attention. 

Design features include an internal 
combined radial and thrust bearing which 
supports the weight of the rotating parts, 
a double shaft seal against leakage and 
a simple coupling between pump and 
motor which can quickly be freed to 
permit removal of the motor without 
draining the system. 

The pumps have cast iron or gunmetal 


of oval tubes graduated in numbet 
according to the output, and thence to 
the flues through the front smokeboxes, 
which are fitted with the usual wide doors 
for easy tube cleaning. These smoke- 
boxes may be arranged to exhaust flue 
gases to overhead or underground flues. 
For use with oil fuel equipment, the 
furnaces are lined with refractory brick- 
work; suitable oil burning equipment is 
supplied for either light distillate or 
heavy furnace oils. For gaseous fuel 
the unit is lined with refractory brick- 
work and its front provided with suitable 
gas burners. Three sizes are available. 
Davidson and Company Limited, Sirocco 
Engineering Works, Belfast, 5. 


shapes and sizes of workpiece is under 
development. 

When they become worn, the lapping 
plates can be resurfaced on master 
plates of the appropriate grades. The 
plate revolution speed of only 75 rpm 
allows the operator to hold the work 
by hand. Surface flatness down to one 
light band and surface finishes to one 
millionth of an inch (centre line average 
height) can be quickly obtained with 
this compact machine. Engis Limited, 
Maidstone, Kent. 


body, gunmetal impeller and stainless 
steel shaft. Precision Electrical Products 
(Stockport) Limited, Lytham Street, 
Cale Green, Stockport, Cheshire. 
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CONTINUOUS 
BELT WEIGHER 


Electronic 


ow announced is the Craven con- 
tinuous electronic belt weigher for 
automatically weighing and recording 
the weight of material carried on a 
conveyor belt. 

The reading is presented on a counter 
in units of weight to suit any requirements 
and the system is accurate to within 
0-5 per cent even with a badly loaded 
and out-of-track belt. Inaccuracies due 
to friction cannot arise as there are no 
wearing parts in the weigh section. The 
unit is easily fitted to belt conveyors of 
any make or type and occupies virtually 
no extra space on the conveyor. Head- 
room is not restricted and errors due to 
spillage are eliminated. All external 
circuits operate on low voltage and 
arrangements can readily be made for 
remote instrumentation. 

The weighing section consists of two 
cantilever arms, positioned one on either 
side of the conveyor. These carry the 
weigh idler at one end and are attached 
at the other end to the side frames, which 
are bolted to the conveyor stringers. 


FUME CLEANING 
PLANT 


Transportable Pilot Unit 


HIS plant has been constructed to 
demonstrate the effectiveness of 
Ambuco Venturi scrubbers in the removal 
of entrained solids from fumes in a 
diversity of industrial processes. 

These scrubbers incorporate a method 
in which the fumes are caused to pass 
through two complete cones of water 
ensuring up to 99-6 per cent removal 
efficiency of most entrained solids in the 
range 5 to 0-01 microns. 


In the working of the plant illustrated _ 


here, the fumes are drawn through the 
scrubber by the fan to the left of the 
exhaust stack base. The dust-laden 
fumes enter the scrubber through the 
ducting on the extreme right and are 
then drawn up the first vertical column, 
where pre-spraying takes place when hot 
fumes are encountered. The fumes are 
then drawn down the second column 
where a spray forms a double cone of 
water at the top of the venturi. The 
entrained particles are separated and 
carried in the water to the hopper 
beneath, and the clean fumes are 


HOLIDAY 
DETECTOR 


For Paint Films 


T#s instrument will accurately deter- 
mine pin holes, voids or bare spots 
in a paint surface coating having a very 
high electrical resistance when the 
material is brushed or spread on to an 
electrically conductive surface. 

Holiday detection of the thick bitumen 
coating of pipelines and tanks is a well 
known procedure. In the case of thin 
paint films the standard type of high 
voltage detector is not suitable owing to 
breakdown of the thin film. 

The Mapel detector is not a spark 
detector, and is non-destructive. The 
applied voltage never exceeds 70 volts at 
any time. A damped flat sponge 
measuring 4in by 6in constitutes the 
inspection electrode. When a fault is 
encountered current from dry cell bat- 
teries sounds a buzzer in the detector 
and gives visual light indication. The 
design of the sponge electrode makes it 
possible to penetrate orifices and 
edges (where holidays are most likely to 
occur). 

The unit is light in weight and can 
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Material on the belt deflects the arms pro- 
portionally to weight, and this deflection 
is transmitted to the armatures of the 
differential transformers which produce 
a small alternating voltage, whose ampli- 
tude varies linearly with the deflection, 
A generator is driven from the under. 
side of the top belt and produces the 
energizing current for the weighing 
transducers; thus weight and belt speed 
are multiplied to give a resultant flow 
rate signal. The signal from the weigh- 
ing section is supplied to an integrator 
motor which actuates a printing counter 
recording flow rate of material over the 
conveyor. Craven Electronics Limited, 
Victoria Works, Bingley, Yorkshire. 


expelled through the exhaust stack via 
the fan. 

There is no scale effect in the plant 
as it uses one full size venturi tube. 
The unit will precede a permanent in- 
stallation whenever a difficult problem 
arises. Ambuco Limited, Standbrook 
House, Old Bond Street, London W1. 


easily be held in one hand: pistol grip 
or belt support is offered. Metal and 
Pipeline Endurance Limited, Woolmer 
Green, Knebworth, Hertfordshire. 
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BELL-1YPE 
FURNACE 


Lightweight 


PrmariLy designed for the stress 
relieving of heavy charges, this 
furnace maintains a predetermined heat- 
ing and cooling cycle, and its weight, 
price and running costs are low. 

Embodying a low thermal mass form 
of construction, the furnace is suitable 
for annealing and normalizing ~as_ well 
as for stress relieving such charges as 
heavy welded fabrications, cast iron 
bedplates, pressure vessels and boiler 
shells. These charges are ideally stress 
relieved in one piece, to obtain the 
required uniformity. 

Stress relieving normally involves 
heating up to 600°C to 650°C, main- 
taining this temperature for a period 
dependent upon the maximum metal 
thickness and finally cooling down to 
300° C at a predetermined rate. Cooling 
below 300° C may be carried out in still 
air. Permissible temperature variation 
throughout the charge being treated is 
up to 150°C during heating and up to 
50° C when at the holding temperature. 

The heating bell casing has a sturdy 


DIESEL 
POWER UNIT 


Multi-Purpose 


D's?tavep for the first time at the 
International Construction Equip- 
ment Exhibition at the Crystal Palace, 
London, this low priced four-cylinder 
diesel-engined power unit is designed to 
appeal to a wide variety of users. 
Known as the Perkins Four 203(D), 
the new power unit incorporates a 51 bhp 
direct injection diesel engine housed 
under an attractively styled tractor-type 
canopy. Hinged at the front end of the 
pedestal-mounted engine, the canopy 
lifts clear to facilitate easy maintenance. 
This unit, of particular interest to 
industrial, construction and agricultural 
operators, Owes its competitive price to 
the incorporation of many components 
already in high volume production for 
use in tractors. Its compact size of 
674 by 444 by 234in makes it appro- 
priate as a power source for operators 
of pumps, hammer and grinding mills, 
saw benches, belt driven machines and 
many other types of stationary plant. 
The power unit itself has an inter- 
mittent rating of 51 bhp (net) at 2,000 rpm 


HOT PRESS 
MACHINE 


For Marking Materials 


EMONSTRATED at the International 
Plastics Exhibition at Olympia, 
London, from 21 June to 1 July, a hot 
press marking machine, called the 
“Star,” is designed for marking all types 
of material, including the full range of 
plastics, both in sheet and moulded 
forms, as well as leather, paper and 
ard. 

The machine is particularly suitable 
for short and average length runs over 
small and medium areas. Care has been 
taken in the design to avoid operator 
fatigue and to allow for ease of change- 
over from job to job. 

Prominent design features of the 
“Star” include accurate foil feed to 
avoid wastage, and accurate temperature 
control to ensure continuity of results. 
The work table is equipped with guides, 
and a table height adjustment gives a 
clearance of up to 6in with depth 
control. A two-position handle permits 
maximum ease of working. No further 
equipment is needed apart from jigs and 
dies. Phillips Brothers and Ellis Limited, 





fabricated mild steel structure and is 
lined with low thermal mass insulation. 
80/20 nickel chromium heating elements 
are set in the sidewalls and roof of the 
chamber. 

Working with this bell unit is a charge 
supporting base, of mild steel structure 
adequately insulated, and topped with 
semi-refractory brickwork having further 
heating elements. 

The furnace rating is arranged in an 
appropriate number of zones depending 
on chamber size, and the process cycle 
is governed by a programme controller. 
A supplementary instrument records 
each treatment G.W.B. Furnaces Limited, 
Dibdale Works, Dudley, Worcestershire. 





and a maximum torque of 156 lb-ft at 
1,200 rpm. At the continuous rating 
of 45 bhp (net) at 2,000 rpm, maximum 
torque output is 137 lb-ft at 1,200 rpm. 

Rear end arrangements include nine 
friction clutches of 10 to 14 in diameter, 
a flexible coupling and a solid power 
take-off. Instruments are built into a 
rear end panel and a 17 gallon fuel tank 
is mounted above the engine. Perkins 
Engines Limited, Peterborough, North- 
amptonshire. 





11, 12, 13 Charterhouse Buildings, Goswell 
Road, London EC]. 
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POWER SUPPLY 
INSTRUMENTS 


Transistorized 


Test two instruments, Types P.P.2 and 

P.P.4, have now been added to the 
range of laboratory power supplies of 
Advance Components Limited. 

Both instruments are transistorized 
and are especially suited for research and 
development, particularly in transistor- 
ized equipment. The P.P.2 provides 
any required dc output from 0 to 50 V 
up to a maximum current of 10A 
and the P.P.4 from 0 to 80 V at currents 
up to6A. 

The incorporation of a Volstat con- 
stant voltage transformer ensures a 
high stability of output voltage, while 
protection against either progressive or 
instantaneous overloads is provided by 
an electronic trip circuit which operates 
within 0-2 mS of an overload occurring. 

An overload-protected two-range volt- 
meter and an ammeter switched to 
provide four current ranges, give con- 
tinuous monitoring. The current selec- 
tion switch automatically adjusts the 
overload trip circuit to operate at 150 per 
cent full scale deflection. 


BI-METAL 
THERMOMETER 


Simplified Calibration 


Tt “Zero Re-set” is claimed to be 
the first British thermometer speci- 
ally designed so that it can be re-cali- 


brated without calling in a skilled 
technician. ey 
This thermometer was _ originally 


planned for installations in countries 
where there is a high proportion of 
unskilled labour and where waiting for 
skilled men to reset a thermometer can 
involve long delays. It is now antici- 
pated that this instrument will prove 
equally useful in the UK when skilled 
labour is not readily available. 

The re-calibration procedure is simple. 
At the lower back of the vertical head 
of the thermometer is a countersunk 
instrument screw stamped “‘ RS-Re-set.” 
After removing the screw, two turns of a 
2 BA Allen key loosens the locking screw 
and allows the thermometer stem to be 
rotated. This rotation moves the pointer 
and allows adjustments of up to 50 per 
cent of the scale range. A stop in the 
locking device makes it impossible to 
damage the instrument. 


IONIZATION 
CHAMBER 


Argon-Nitrogen Filling 


T# PNI 1091 is a new ionization 

chamber which, when used with a 
mixed argon-nitrogen filling, enables the 
response to gamma radiation to be made 
level down to about 100 keV. Below 
this figure it drops sharply. 

This chamber has a sensitive volume of 
5 litres, and the use of ceramic insulators 
and ceramic-metal seals provides robust 
construction. In addition, the rigid 
electrode structure gives low microphony. 
A wide range of filling gases can be 
provided at pressures up to 20 atm. 

The chamber can be made sensitive to 
thermal neutrons if required, and can 
be filled to provide approximate tissue 
equivalence to fast neutrons over a wide 
energy range. 

Sensitivity at 20 atm argon filling is 
1:3 x 10-* A/r/h, and at 20 atm mixed 
filling is 7-7 X 10-* A/r/h. Maximum 
polarizing potential is 3kV. The base 
plate of the chamber is suitable for 
making a sealed joint to a head amplifier 
case. Plessey Nucleonics Limited, 
Weedon Road, Northampton. 





New Plant and Equipment 





Heat dissipation is effected by an air 
blower and a thermal cut-out gives 


protection against excessive internal 
temperatures. 
Input is tapped for 110 V, 120 V, 


220V, 240 V + 15 per cent at 50c/s. 
Output resistance is less than 3mQ, 
impedance less than 0-2 Q to 100 ke/s, 
and ripple less than 1 mV peak-to-peak. 
The electronic cut-outs for overload 
protection are reset by the operation of 
controls on the front panel. The 
instruments will operate at full load in 
ambient temperatures up to 35° C with 
thermal cut-out protection for instrument 
temperature in excess of 70° C. Advance 
Components Limited, Hainault, Essex. 





The thermometer is at present available 
with 24in, 4in and 7in dials in the 
vertical pattern, in all standard tem- 


perature ranges. It is proposed that 
horizontal patterns of this thermometer 
will be available shortly. British Roto- 


therm Company Limited, Merton Abbey, 
London SW19. 
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Satellite Communication is on the Way 


By G. V. E. Thompson 


Young sciences tend to grow 
quickly—particularly electron- 
ics and rocket engineering. 
Combining these two, we may 
have cheap global communi- 
cations sooner than expected. 


URING the last twenty years, considerable 
sums of money have been spent on the 
development of large rockets for military pur- 
poses. Now the emphasis is shifting from 
weapons to vehicles for space research and 
exploration, particularly manned exploration, 
but the expenditure is likely to increase. In 
either case, it is the taxpayer who has to foot the 
bill, and who is left wondering whether the 
expenditure is worth while. 

At first sight space exploration seems likely 
to prove as unprofitable an undertaking as 
defence. However, it seems possible that some 
return on the expenditure may soon be received. 
The next two or three years should see the 
inauguration of the first international com- 
munications system employing artificial satellites 
as relays. The first satellites will be experimental 
but capable of being used commercially. Experi- 
ence gained with them will enable us to design 
permanent systems, and economic analyses have 
indicated that it should be possible to establish 
and operate these at a profit. 

In designing such systems there are many 
decisions to be taken, such as choice of orbit, 
type of satellite, service handled (television, 
telephony, telegraphy), launcher and launching 
site, electronic equipment installed, etc. The 
British Interplanetary Society recently held a 
Symposium on Communications Satellites, at 
which such questions were discussed. 


Engineering and Economics 

The opening speaker, Mr. G. K. C. Pardoe 
(Chief Weapons Research Engineer, de Havilland 
Aircraft) began by mentioning that it was 
particularly fitting that the BIS should have 
organized the symposium, as it was Arthur 
Clarke, a past Chairman of Council, who in 1945 
had made the first suggestion of this use of 
satellites. He then went on to review all the 
factors that influenced the engineering and 
economics of the system. Having chosen the 
areas to be served and estimated the potential 
demand for the service, terminal (ground) 
facilities must be considered. Their cost will 
depend on the type of service to be provided 
(initially telephony and telegraphy), the number 
of channels required, the degree of reliability 
and the satellite signal power—low power 
demanding large ground aerials, whose cost 
increases roughly in proportion to the square of 
the dish diameter. : 

The continuity of coverage required is a vital 
factor; radio transmission to and from the 
satellite will be along the line of sight, so that in 
any one orbit of the satellite around the Earth 
there will be periods when one or both of the 
terminal stations is out of touch with it. In 
addition, the rotation of the Earth causes 
successive passes of the satellite over any specified 
latitude to be displaced in longitude. To main- 
tain coverage between two chosen terminal 
areas at specified periods of the day, several 
satellites will be necessary; as the orbit altitude 
chosen is decreased the number of satellites 
required for any particular degree of operation 
increases. 

On the other hand, the greater the altitude of 
a satellite, the greater the area of coverage on 
the Earth, hence the greater the satellite trans- 
mitter power needed, and the greater the satellite 
mass. 

The launching rocket size and weight increase 
with both orbit altitude and satellite mass, so 
that a reduction in the number of satellites and 
launching vehicles is only obtained at the expense 


of using larger vehicles. The optimum arrange- 
ment must be determined, taking into consider- 
ation the possibility of launching failures, cost 
of transport to launch site, and so on. 

Choice of launching site is also important; 
a site on the Equator would be the natural 
choice, since this would enable all possible 
orbits to be achieved. The latitude of sites 
north or south of the Equator determines the 
minimum angle of inclination to the Equator 
of orbits which can be achieved by simple 
techniques, Orbits nearer the equatorial plane 
are excluded, including that for the important 
synchronous (or 24 hour) satellite. This is a 
circular equatorial orbit at an altitude of about 
19,300 nautical miles; the satellite revolves 
around the Earth with a period a 24 hours, so 
that it seems to be stationary in relation to the 
Earth—because of their great altitude, with 
three such satellites it is possible to cover 
practically all the inhabited regions of the 
Earth. 

Unfortunately, military requirements have 
led to the world’s rocket bases being established 
elsewhere. The high cost of constructing these 
bases and associated facilities, plus the likelihood 
that the launching vehicles used initially will 
employ modified missiles as first-stage boosters 
makes it unlikely that the first communications 
satellites will be launched other than from 
existing military bases. 

If it should later prove desirable to establish 
new launch sites, these must be politically 
acceptable, particularly as regards the trajectories 
of the expended lower stages; one possible site is 
Christmas Island (latitude 2° N). 

Mr. Pardoe pointed out that the Blue Streak 
rocket developed by Britain could gene:ate a 
lift-off thrust of the order of 300,000 1b. With 
conventional upper stages it would be capable 
of putting satellites weighing several hundreds 
of pounds in orbits at medium altitudes (say, 
4,000 to 10,000 miles); with high-energy upper 
stages it could even put significant payloads in 
the synchronous orbit. Woomera is being 
considered as a launching site. 


Coded Speech Transmission 

Two papers from the British Aircraft Cor- 
poration (English Electric Aviation) concerned 
the telecommunications system that might be 
employed for speech transmission via satellites. 
Dr. E. K. Sandeman suggested that in order to 
make the most efficient use of the available 
bandwidth and to minimize the transmitter power 
requirement, the speech voltage should be 
transmitted in terms of a set of specially coded 
binary numbers. The instantaneous voltage 
amplitude would be measured every 125 micro- 
seconds and described by a six, or seven, digit 
word. The code is chosen so that, as far as 
possible, the lower the speech level the more 
zero’s are contained in the binary code represent- 
ing it. 

Mr. J. Bradley suggested a method by which 
this coding and decoding might be achieved, 
much of the circuitry being standard computer 
practice. 

In the proposed system, a basic PCM (pulse 
code modulation) band occupies 70 kc/s; allow- 
ing for spacings between supergroups of 60 
channels a total frequency band occupancy of 
273-6 Mc/s would be required for 600 two-way 
channels, assuming transmission at a_ radio 
frequency of about 2kMc/s. For higher radio 
frequencies a larger spacing would be necessary. 
The bandwidth needed for a comparable FM 
system is 500 Mc/s. 

A fundamental feature of the system was 
that it provided channel dropping—the provision 
of communication simultaneously between a 
number of pairs of ground stations, so that the 


satellite in effect behaved like a telephone 
exchange. All that is necessary for two ground 
stations in a given area to get into communication 
is for each to tune in to one of the communica. 
tion bands assigned to the transmitter of the 
other ground station. 

Channel dropping is considered by Dry, 
Sandeman to be an essential feature of early 
satellite communication systems, in order to 
realise the maximum rate of traffic build-up 
and thus reduce the initial period of financial 
loss to a minimum. When this area service 
eventually became heavily loaded, part of its 
load could be shed into a trunk system—-satellite 
circuits providing communication between two 
ground stations only. 

Transmission of the signal to and from the 
satellite takes a finite time, and this delay hag 
three effects. The switching circuits are designed 
to remove two of these: echoes and lock-out 
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(the possibility of both subscribers talking at 
once without knowing that the other is talking). 
Nothing can be done about the third—the delay 
between each party’s conversation. Its length 
depends upon the satellite altitude; for the 
synchronous satellite an extra 0:56 seconds 
would be added to the reaction time of each 
party in a conversation. An apparatus built 
by English Electric to reproduce this delay (by 
means of an intermediate magnetic tape loop) 
was demonstrated at the meeting. In a normal 
conversation the effect was unnoticeable to most 
people but could be detected when the person 
at the other receiver was asked to repeat back 
words the instant he heard them. 

The next speaker (Dr. J. R. Pierce of Bell 
Telephone Laboratories, USA) did not think 
that this period of delay was permissible. Bell 
Labcratories have been working on satellite 
communications since 1954, and for the last two 
years have had an intensive programme involving 
nearly 200 people and $20 million expenditure. 
This has included delay tests over ordinary 
telephone systems, and as an example of what 
might happen he mentioned a case where a friend 
and his wife—both rapid talkers—were speaking 
on a line in which a half second delay had been 
incorporated without their knowledge. 

The wife asked “‘ Will you do so-and-so for 
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me?” to which the husband replied immediately: 
“Sure, sure ’’ ‘‘ Well,” snapped back the wife, 
“ if you feel that way, don’t bother.” 

The recommended practice for many years 
in America had been that the overall one-way 
delay in a telephone circuit should be less than 
one-quarter of a second. 


Orbital Life 

Dr. Pierce favoured the use of satellites for 
linking together the large highly-developed 
communication systems of different continents 
rather than for area communication. The 
quickest, surest and perhaps the only way of 
bringing about satellite communication was 
within the established international framework 
of technical standards, ownership and operation. 

One of the most critical problems is the life 
of satellite equipment. Most active payloads 
depend on solar cells plus storage batteries for 
power. Cosmic radiation and the electrons of 
the outer Van Allen belt present no problem, 
but solar cells cannot be protected against the 
protons of the inner Van Allen belt, which is 
most intense at an altitude of 2,000 miles and 
extends to about 5,000 miles. At these altitudes 
the cells might only last for a few months. 

Transistors and diodes are both less gemsitive 
to radiation and better protected. Electronic 
valves must be designed to operate at a low 
power for long life as well as for reducing power 
supply system weights. The valves-should be 
run continuously, as switching them off and on 
can be a serious hazard. Use of J. G. Chaffee’s 
FM-with-feedback receiver substantially reduces 
the transmitter power requirements. High- 
quality horn reflector ground antennae. reduce 
interference. 

Bell are working towards a system making 
use of many low-altitude satellites in random 
orbit. They expect the transoceanic traffic to 
increase by a factor of ten in the next decade. 
Submarine cables are considerably more expen- 
sive than ground systems, waveguides or coaxial 
cables, and even with a great deal of uncertainty 
as to the cost it seemed that satellites would 
compete satisfactorily with cables. Real-time 
transatlantic television did not seem to be 
practicable in the near future. 

Dr. W. F. Hilton of Hawker Siddeley Aviation 
Limited next dealt with a system suitable for 
Commonwealth telecommunications. He pointed 
out that whereas with cable links distance costs 
money, the cost of sattelite communications is 
independent of distance as each call ties up the 
same amount of equipment, unless a call involves 
two or more satellites. 

Another advantage derived from the neligible 
world-wide demand for communications between 
midnight and 08-00 GMT compared with the 
test of the 24 hours. During this time the surplus 
Capacity of a satellite used normally for inter- 
continental traffic could be diverted to more 
local use. Thus, Australia is at its peak in this 
Period, and could use the excess capacity 
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for Sydney-Perth-Melbourne-Adelaide-Brisbane 
links. Cables can only be used for the service 
for which they are laid down. 

After considering various possible orbits, 
Dr. Hilton came down in favour of a 6 hour 
ellipse inclined at 63° to the equator, with apogee 
at latitude 20° N. All the 63° orbits have the 
property that apogee remains over the same 
latitude. This particular one avoided the inner 
Van Allen belt and matched the latitude distri- 
bution of Commonwealth cities. A minimum 
of eight satellites each containing 750 channels 
would be needed. These could be launched by 
vehicles based on Blue Streak rockets. 


Cost Analysis 


In conclusion, Dr. Hilton presented a cost 
analysis assuming grossly unfavourable figures: 
50 per cent of the firings unsuccessful, satellite 
life only a year. The total cost of the system 
worked out at £30 million per annum. At the 
present charge of £1 per minute of telephone 
conversation, 1 per cent utilisation would 
be needed to break even, or 3-7 per cent if the 
£80 million already spent in developing Blue 
Streak as a weapon were to be included in the 
first year’s expenses. 

A better course would be to spread the develop- 
ment costs over a number of years and reduce 
the charges considerably to stimulate traffic. 
With increased demand, a rate of 6d a minute 
should be ultimately prove possible. If the 
go-ahead were given now, this system could be 
in service before the Commonwealth cable was 
ready (1967), and the latter might then be 
uneconomic on account of the high rates which 
would have to be charged for its use. 

A detailed survey of the potentialities of the 
synchronous communications satellite was made 
by R. P. Haviland, of the US General Electric 
Company’s Missile and Space Vehicle Depart- 
ment. He concluded that it was not as desirable 
for telephony or telegraphy as the lower-orbit 
satellites, and might not give acceptable service. 
It would require a greater percentage of the 
available frequency spectrum. Because of its 
altitude, larger launchers would be needed and 
the time taken to replace it in the event of failure 
would be at least 5 hours. He also thought that 
the time delay was too long. 

However, the synchronous satellite was the 
only one suitable for broadcasting since it was 
essential that the transmissions could be picked 
up by existing receiving sets; it would not be 
possible to equip them with tracking antennae. 
A study of requirements for television trans- 
missions from synchronous satellites indicates 
that a 50 kW transmitter could provide accept- 
able service over an area the size of Western 
Europe, but that it would be desirable to have 
one or more additional transmitters aboard to 
give better coverage to limited areas of high 
population density. A world-wide television 


system could be achieved by three such satellites 
located at 100° W., 30° E and 120° E. 

The 50 kW transmitter would weigh about 
10,000 Ib and the total primary power demand 
for the satellite would be about 400kW. It 
should be possible to launch such a satellite in 
1970-75, and a single 50 kW transmitter could 
be installed in a satellite in about 7 years, pro- 
vided planning started now. The satellite 
station would be equipped with 200 x 300ft 
antennae for limited coverage, smaller antennae 
for general coverage and reception of signals 
from Earth. Living quarters would be provided. 
If the operating frequency were changed from 
the assumed 60 Mc/s to the 500 Mc/s which now 
seems more likely, the size of the antennae 
could be reduced by a factor of ten. For sucha 
station to come into operation it would be 
necessary for television standards in different 
countries to be made uniform, but this seemed 
likely now that colour television was gaining 
ground. Eventually there would probably be 
only two standards, based on the field frequencies 
of 60 and 50c/s used in America and Europe 
respectively. 

The other papers presented were “ Active 
Communications Satellites,’ by Dr. G. E. Mueller 
(Space Technology Laboratories Incorporated, 
USA), “Intercontinental Satellite Communi- 
cations System,”’ by Mr. E. A. Laport (Radio 
Corporation of America), and ‘“ The Courier 
Satellite,’ by G. F. Senn and P. W. Siglin 
(US Army Signal Research and Development 
Laboratory). The Courier I satellite was placed 
in orbit on 4 October, 1960, and was designed 
to be capable of handling 3-5 million words 
per day and to function on command either as a 
delayed-repeater station or as a real-time relay. 
Designed as a military system, its success also 
eliminated all doubts as to the technical feasibil- 
ity of commercial space communications. 

Contributions from the GPO in the discussion 
at the symposium showed that this is recognized 
in Britain. It has already been announced 
that a terminal facility is being built in Cornwall 
for work with transatlantic communications 
satellites launched by America. We must now 
wait to see whether the Government will let the 
matter rest there, or whether it will take the step ' 
of also launching British satellites for Common- 
wealth communications. This is desirable on 
both military and commercial grounds. We 
should not let America obtain a monopoly of 
world communications; as long as we demon- 
strate our ability to launch our own satellites 
we shall be able to bargain over terms for using 
US equipment. 

There is also the possibility of Britain collab- 
orating with West European nations in building 
satellite launchers. This recently received more 
detailed consideration at the European Sympo- 
sium on Space Technology, which the BIS held 
on 26-28 June. 
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Innovations in Large Dam 


Four questions concerned with 
the construction of concrete 
and rockfill dams have been 
discussed at the seventh con- 
gress of the _ International 
Commission on Large Dams. 


HE SEVENTH CONGRESS of the International 
Commission on Large Dams (ICOLD) of 
the World Power Conference has been held in 
Rome during the past week. Organized by the 
Italian National Committee on Large Dams, 
under the sponsorship of the Italian Ministry of 
Works, four principal topics have been discussed 
and summaries of a few selected papers are 
given below. The four topics cover questions 
of the selection, processing and specification of 
aggregates for large dams; underground works; 
problems related to dams in wide valleys; and 
the sealing of earth and rockfill dams with 
bitumen and other materials. 


Specification and Handling 
of Concrete Aggregates 


The first question to be discussed at the Rome 
Congress was concerned with the selection, 
processing and specification of aggregates for 
large dams. 


Aggregate Specification 
Based on Experience at the Dokan Dam 

Based on experience gained during the con- 
struction of the Dokan dam in Iraq, the author 
reviews the possibility of formulating a set of 
standard grading requirements for aggregates 
that could be incorporated in specifications for 
concretes for large dams. The four alternative 
grading zones for sand specified in the 1954 
edition of British Standard 882 were found 
suitable for such concretes. Five nominal sizes 
for single size coarse aggregates—6, 3, 14, } 
and #in—are suggested, with grading require- 
ments based largely on American practice. 

It had been found imperative that arrange- 
ments should exist for taking samples of the 
aggregates at the batching plant. For this pur- 
pose the author suggested that small sliding 
trays should be fitted in the top of each weigh 
hopper so that suitable samples might be drawn 
off, and that the specifications should require the 
contractor to make such a provision. 

At Dokan, due to inadequate screening in the 
contractor’s plant, erratic grading made it 
impossible to specify the mix proportions for 
one day’s concrete on the basis of the previous 
day’s gradings. Trial mixes with some of the 
nominal sizes omitted failed to produce a 
successful gap-graded concrete because the gaps 
were always spanned by undersized material in 
the remaining sizes. After much trial and error 
a satisfactory continuous mix was produced 
based on only three nominal sizes (150, 50 and 
25 mm—6, 1} and 4 in)—but it is believed that 
this was possible only because the grading of the 
sand produced by the hydraulic grader was 
almost constant. Because the sand grading and 
cement quality were much better than required, 
it was possible to accept inferior coarse aggregate 
gradings; but the author thought this com- 
bination so unlikely that it should never be 
anticipated. 

D. N. W. Earp (Great Britain) paper No. R 26. 


Aggregates for the Warragamba Dam 


Warragamba dam is a straight gravity dam, 
400 ft high, 50 miles from Sydney, Australia, 
sited in an area which has a warm temperate 
climate. It was built of mass concrete using 
low heat cement, with cooling both by ice in the 
mixing water and by circulating chilled water. 
Concrete was placed at low slumps in bays 
usually 50 ft by 50 ft by 5ft. The total volume 
was 1-6 million cu. yd. 

A suitable deposit of aggregate was found 


about 124 miles from the site. It consisted of 
extremely hard water-worn river gravel (with 
little material over 10 in), sand and silt, the whole 
of which was compacted into a solid mass, of 
which about 75 per cent was below water level. 
The rock types included quartzites, porphyries, 
hornfels and granites; there was little decayed 
matter or organic matter present. 

Processing produced three main categories of 
stone: round gravel, crushed gravel and sand. 
The round gravel plant produced five sizes of 
aggregates: 6 to 3in; 3 to I4in, 14 to jin, 
3 to #in and 3 to No. 4 sieve, and raw sand. 
The crushed gravel section produced four sizes: 
6 to 3in, } to #in, $ to No. 4 sieve and grit 
(passing No. 4 sieve). From the sand plant 
came sand graded by controlling three main 
fractions of sizes 4 to 14, 14 to 48, and 48 to 100. 

Provision was made for the rapid reclamation 
of. all stored products and for combining them 
in the desired proportions. A ropeway was 
built to carry all aggregates to the site. 

T. B. Nicol (Australia) paper No. R 18. 


Hydraulic Washing and Grading of Sands 


The Lavodune is a hydraulic machine for the 
economic washing and accurate grading of sands 
for the preparation of high quality concretes. 

The unit makes use of the settling velocities of 
thesand in a duct through which passes a supply of 
pressurised water. Excellent separation abilities 
are claimed for the machine and the installation 
now in use is capable of washing and grading 
sand at the rate of 12 tons per hour, though 
units can be designed for other tonnages. 

The raw sand is fed to the Lavodune by a 
hydraulic conveying system incorporating a 
cyclone in which silts and clays of less than 
0-1 mm are removed. The sand is introduced 
into the duct at the mid-point and is washed and 
graded into two fractions which are taken off 
separately to de-watering units. The division 
between the two grades can be adjusted between 
0-4 and 0-6 as required. The washing water is 
contained in a closed circuit so that the clean 
water consumption is low, amounting only to 
0-85 cu. m per ton hour. Power consumption is 
rated at 14 kWh per ton. 

E. Condolios and A. Michel (France) paper 
No. R 4. 


Measurement of Moisture Content 


A neutron moisture meter has been used with 
success to determine the moisture content of 
fine aggregates used in the construction of the 
Arimine dam in Japan. Using radium and 
beryllium as the neutron source, the number of 
neutrons that are slowed down by the presence 
of hydrogen atoms are counted by a detector. 
The detector records the total water present, 
that is to say both the surface water and absorbed 
water, but tests showed that the latter was 
almost constant and small (1-4 per cent of the 
dry weight). The surface water could therefore 
be readily calculated. 

Values of the moisture content found in this 
way were shown to be in close agreement with 
those obtained by slower drying methods. The 
advantage of having a rapid method of spot 
checking the moisture present was that the water 
content for mixing could be quickly adjusted. 
Kozo Ukai (Japan) paper No. R 28. 


Use of Lightweight Aggregates 


The high strain capacity of lightweight con- 
cretes makes them very suitable for the con- 
struction of dams where there is a danger of 
cracking. 

Volcanic pumice and tuff have been used in 
the USSR for many years, especially in Georgia 
and Armenia where there are very large deposits. 
The pumice has a specific weight of 0-4 to 1-9 
tons per cu. m and tuff 1-1 to 2 tons per cu. m; 
the compressive strength of the two materials 
ranges from 25 to 400 kg per sq. cm and 30 to 


Construction 


500 kg per sq. cm respectively. Both materials 
are easily obtained and graded for size. 
Considerable research work on their use 
been carried out in the USSR at the Research 
Institute in Tbilici (TNISGEI) and at Yerevan 
(Institute of Construction). Work there ang 
site experience show that these lightweight 
aggregates have well developed surfaces, exhibit 
good adhesion with cement and give a suitable 
concrete for dams notwithstanding their lower 
strengths (around 100 kg per sq. cm—1,400jh 
per sq. in—for concretes made with 240 kg 
cement per cu. m). Fears that there might be 
excessive corrosion of the steel with lightweight 
concretes because of rapid penetration of air 
and water have proved unfounded; site experi. 
ence in this respect has been supported by 
laboratory investigations. Frost resistance has 
also been found adequate. 
V. V. Stolnikov (USSR) paper No. R 110. 


Underground Works 


The second of the main questions to be dis- 
cussed was concerned with the design of under- 
ground and ancillary works, including the very 
important topic of grouting curtains below the 
main wall. The importance of site investigations 
prior to construction was emphasized in nearly 
all the papers in this section. 


Safety of Rock Abutments 

The safety of rock abutments for concrete 
dams is much lower than usually appreciated, 
the strength properties of the rock frequently 
being over estimated. From a mechanical point 
of view, rock masses are two-phase systems, the 
strength of which can be reduced considerably 
(and spontaneously) by crack water and pore 
water pressure. For this reason adequate drain- 
age is imperative. 

In all calculations on the abutments, the 
anisotropy and discontinuities in the rock have 
to be taken into account. Artificial improve- 
ment of the foundation rock should be obtained 
by reinforcement rather than by injection; in 
certain cases injection may increase the weak- 
necagmepther than rectify them. 

L. Miller (Austria) paper No. R 90. 


Mechanical Miners in Faulted Shale 

Oahe dam is the world’s largest rock fill dam 
and involved driving eight miles of large diameter 
tunnels (20 ft finished internal diameter) through 
highly faulted shales. These shales were derived 
from clays and silts of the cretaceous age and 
have been consolidated by an overburden of 
80 to 100 tons per sq. ft. The fault pattern was 
haphazard and typical of failure due to internal 
stresses. Preliminary investigations showed the 
extent of the difficulties and conservative designs 
and working programme were adopted. 

The contracts for the tunnels were let in stages 
to several contractors. The first contractor built 
a mechanical miner, ‘“* Mittry Mole,’’ which was 
able to dig a full face and provide support of the 
shale. All the subsequent contractors adopted 
similar machines, the greatest improvement 
being the reduction of the length of unsupported 
shale between the machine and the last erected 
ring. This was the most effective counter to 
falling rock which stopped the cutterhead. All 
the machines excavated the shale with com- 
parative ease. 

Concrete linings, of 27 to 30in thick, were 
built in all the tunnels and, in addition, an 
embedded steel liner was placed in the down- 
stream power tunnels (which had a finished 
internal diameter of 29 ft 6 in). 

Lloyd B. Underwood (USA) paper No. R 55. 


Dams Built Above Non-Resistant Rock 

A group of earth and concrete dams built in 
Sweden for a power scheme have proved to be 
founded on gneiss-granite rock which is inter- 
sected by dykes of volcanic origin, mainly 
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calcites. Construction was already in progress 
when it became evident that the dykes rapidly 
‘integrated under the increased percolation 
of water. With disintegration, the dyke material 
a clayey moraine and the compressive 
strength fell or was entirely lost. 

Extensive preventive measures have been 
ut in hand to eliminate risks of settlement, by 
sealing the bed rock to minimize seepage. 
Sealing has been effected mainly by two grout 
curtains. TO prevent the aggressive ground 
water from reaching the dykes within the grouted 
zone, saturated lime water is continuously and 

anently fed into the rock between the 
curtains. Under part of the dam where the 
lime water would prove unsuitable, asphalt is 
being injected continuously. 
4. Aastrup and S. Sallstrém (Sweden) paper No. 
R69. 
Major Rock Plug Blast near Dam 

The intake for the 1 million hp development 
at Chute-des-Passes near Quebec, Canada, was 
completed by blasting a 10,000 cu. m rock plug 
which separated the supply tunnel from the 
existing reservoir. The dam was less than 200 m 
from the site of the plug. 

To minimize danger from pressure waves in 
the water all the sluice and crest gates were left 
open. On the basis. of measurements taken 
during a very much smaller blasting operation 
in the course of earlier construction work it was 
shown that seismic shock from the larger blast 
could exceed all previously published thresholds 
of damage. The plug was designed as a coyote 
system of concentric horseshoe drifts, with the 
powder occupying only a small portion of the 
volume. Instantaneous detonation was used. 

The operation was successful. The plug 
fragmented rather coarsely, but the aperture 
was formed as planned. The dam suffered no 
damage, though instruments showed that stan- 
dard criteria were exceeded. The shock seems 
to have been less than expected for two reasons. 
First, the coyote type of loading appears to 
have imparted less energy to the surrounding 
rock because of the decoupling action of the air 
space and the stemming. Second, the upper 
section of the dam, which was relatively thin, 
underwent a whipping action which magnified 
the ground movement. 

F. L. Lawton and'M. D. Lester (Canada) paper 
No. R 40. 


Concrete Dams for Wide Valleys 


For valleys where the width to depth ratio is 
very high there is a limitation in the choice of 
dam type that may be used—the simple arch dam, 
for example, is rarely feasible. The greatsmajority 
of dam sites fall into this category and in India 
nearly 90 per cent of the dams are constructed in 
wide valleys. 

If suitable materials are available, earth and 
rockfill dams will generally satisfy other require- 
ments, though diversion of the river during con- 
struction works may prove difficult. The simp- 
lest concrete dam for wide valleys is the gravity 
type, either massive or hollow, but extensive 
Studies have been made of multiple arch and 
buttressed dams. 


Safety and Economy Factors 

For wide valleys it is necessary that a thorough 
geological investigation should be made over a 
large area extending far beyond the location of 
the dam, It is possible that an irregular align- 
ment may result if advantage is taken of the most 
favourable surface and sub-surface conditions. 
Foundation treatment and methods to control 
seepage under or around the dam call for compar- 
ative studies of alternative means. Location 
of the spillway demands special study to prevent 
erosion of the river bed. 

Three principal methods have been used in 
the United States to join a concrete dam to 
earth wing sections. First has been a gradual 
transition from the full concrete gravity section 
to a reduced gravity section which projects 
into and is enveloped by the earth dam wings. 
Second, at the end of the masonry section 
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concrete wing walls are built into the core of the 
earth sections; these walls are tapered from 
bottom to top and outward to the end. Third, 
tapered grooves are constructed where the 
earth dam butts against the concrete wing walls; 
a batter of about one horizontal to ten vertical 
ensures that the core will be tightly compressed 
into the grooves to minimize seepage. 

H. K. Fairbanks and R. A. Sutherland (USA) 
paper No. R 61. 


Lateral Stability of Buttresses 


The advantages of buttress and multiple- 
arch dams are well recognised for sites where 
the conditions preclude the use of an arch dam. 
Moreover, with the rising costs of labour and 
materials, there is now a tendency to increase 
the spacing of buttresses in multiple-arch dams 
Design of these structures has raised problems 
of the lateral stability of the buttresses, but lack 
of knowledge of the phenomena has restricted 
analysis to methods based on the simpler problem 
of column stability. 

An experimental study, using very small scale 
models, has been conducted by the author to 
examine the effects of hydrostatic loading on 
two extreme cases: both buttresses were of 
constant thickness and of triangular cross- 
section, the first having a vertical downstream 
face, the second approaching an equilateral 
cross-section. For both these profiles, with the 
upstream faces heavily inclined to the vertical, 
and with high coefficients of surcharge (high 
ratios of buttress spacing to buttress width) the 
effect of body forces becomes less significant. 

The results of the tests indicated that the 
problem of lateral stability may not be so impor- 
tant a factor as had hitherto been thought. 

J. R. Rydzewski (Great Britain) paper No. 23. 


Soviet Experience of Wide River Dams 

The authors claim that the USSR was the 
first country to build dams on big rivers with 
non-rock foundations. For such conditions 
concrete was used only for the spillways and earth 
fill was used only where no overflow was per- 
mitted. 

Construction methods have evolved to the 
following pattern. First the impounding con- 
crete structures are built behind low cofferdams 
on one of the flood plain banks, this work 
including the dam itself and the power house, 
as well as those parts of the earth dam that are 
between them and the river valley. When these 
structures are complete, and able to handle the 
river flow, the second stage is commenced by 
closing the main river channel with a sand dam 
filled hydraulically without the protection of 
cofferdams. Such a procedure excludes having 
two phases of construction for the dam and 
power house with the added complication of 
cofferdams and makes it possible, at the expense 
of a larger volume of earthworks, to cut down 
the construction time. 

Early dams of this type were built of mass 
concrete with only a little reinforcement; experi- 
ence has shown however that it is better to employ 
less massive structures and to increase the 
percentage of reinforcement. Hollow members 
have been used in recent dams and designs now 
being made depend on thin-walled structures and 
the use of precast reinforced concrete. 

G. A. Rousseaux and V. P. Likhachev (USSR) 
paper No. R111. 


Sealing Earth and Rockfill Dams 


The fourth and last question to be considered 
at the Rome meeting was that of sealing earth 
and rockfill dams. 

The first application of bitumen as a sealing 
face on a rockfill dam was at the Ghrib dam in 
Algeria. Concrete and steel facings have also 
been employed. 


Maintaining Impervious Facings 

The watertightness of the impervious facing 
on an earth or rockfill dam must be maintained 
in spite of any movements in the body of the 
dam. If the fill is well compacted, or hand 


placed, the rate of settlement is not high and is 








not greatly affected by height. Where the fill is 
dumped, the settlement rate depends on the 
height of dumping and the method of placing. 
Sluicing can help to reduce the rate considerably 
for dams up to 300ft high, but above this 
dumping, even with sluicing, is not adequate if 
settlement is to be avoided. 

Provision is usually made for a transition 
zone between the facing and the body of the 
dam, consisting of either a hand placed layer or 
of compacted stones. There are several indica- 
tions that the latter method is preferable, 

Asphalt facings exhibit plastic properties under 
slow deformations and are able to adapt them- 
selves to local elongations and settlements. 
Stable asphalt mixes can be produced that will 
stand up to the steepest natural slope of rockfill 
(1 in 1-4), but construction is easier and safety 
is increased if gentler slopes are chosen. 

Steel facings have proved satisfactory, par- 
ticularly in respect of their resistance to corrosion. 
Where concrete facings have been employed 
friction between the facing and the rockfill has 
tended to develop high local stresses. Such 
slight damage as has been revealed could con- 
ceivably have been eliminated if the slabs had 
not all been of one size, but had been laid with a 
closer spacing of the joints near the banks and 
in the lower part of the facing. The joint 
between the facing and the cut-off should receive 
especial attention. The joint can be improved 
and its construction made easier if the cut-off 
wall is located some distance upstream. 

Working Committee of the French National 
Committee, paper No. R 103. 


Ageing of Facing Membranes 

The Ghrib dam is a rockfill structure, 72 m 
high, built on the Cheliff during the 1930’s. The 
upstream face was covered with a thin bitumin- 
ous concrete facing, only 12cm thick, applied 
in two layers of equal thickness which adhered 
to each other. This facing was protected by a 
porous cement curtain 12cm thick and rein- 
forced by a galvanized steel grating. In 1953, 
the protective curtain was accidently damaged and 
the reservoir had to be emptied to expose the 
whole of the watertight facing. This gave an 
opportunity to examine the ageing of the facings 
which had been in service for 18 years. 

The results of most detailed laboratory and 
site examinations are summed up as follows. 
General ageing of the structure takes place, but 
ageing is very much more pronounced at points 
that are frequently uncovered than at points 
which are always submerged. It also seems that 
the greater the porosity of the bituminous con- 
crete, the greater the ageing. Good compaction 
and continuous submersion are therefore two 
factors favourable to preservation. 

Whereas plasticity and flexibility were found 
to diminish with time, characteristics such as 
cohesion, hardness and stability at high tem- 
peratures tend to improve; watertightness was 
found to have remained complete. There 
is no reason therefore for the inevitable ageing 
of the facing membrane of a dam to be a cause 
for concern so long as it is slow enough to allow 
for stabilization of the embankment. 

J. Thévenin (France) paper No. R 36. 





With regard to the notes “‘ Civil Engineering in 
the Commonwealth ” in our issue of 26 May, 
we have been asked to say that the principal 
consulting engineers for the Accra-Tema power 
station are Preece, Cardew and Rider; Posford, 
Pavry and Partners are responsible only for the 
building. 

Merz and McLellan have written pointing 
out that it is wrong to attribute only the electrical 
engineering of the Wairakei geothermal project 
to themselves for, as the primary consulting 
engineers for the project, their responsibilities 
are very much wider. 

And, finally, Brian Colquhoun and Partners 
have drawn to our attention that the note on the 
Barbados cold store should read “. . . to give 
a smooth ceiling to facilitate distribution of cold 
air and for ease of cleaning.” ‘“ And” was 
omitted from the original. 
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Uranium Thorium Cycles 


HORIUM is an element that has received 

increasingly more attention during the past 

few years, and the Sixth Nuclear Congress, organ- 

ized by the Comitato Nazionale per lEnergia 

Nucleare in Rome from 13 to 15 June, reviewed 

the amount of research and development with 
thorium. 

It was soon recognized in the history of nuclear 
reactors that additional fissionable isotopes 
plutonium 239 and uranium 233 could be pro- 
duced in a reactor from the fertile materials 
uranium 238 and thorium 232. Since this pro- 
duction relieved the demand on the original 
fissionable material (uranium 235), the long 
term importance was soon realized. The abund- 
ance of thorium is three to four times that of 
uranium, but the geochemical properties and the 
concentrations of the ores indicate that the 
uranium reserves and potential annual produc- 
tion would be several times those of thorium. 


Improved Characteristics in Epithermal Region 
The initial advantage of the natural avail- 
ability of uranium 235 is now partially offset by 
the improved nuclear properties of uranium 233 
when operating in the thermal regions; these 
relative advantages also extend into the epither- 
mal regions (“‘ An economic comparison between 
thorium-uranium 235 and uranium 238-uranium 
235 fuel cycles for various reactor types,” by 
R. T. S. Shanstrom). The nuclear advantage is 
in two forms: it gives a higher value of 7 
as shown by Fig. 1, giving more neutrons pro- 
duced per neutron absorbed, and the positive 
temperature coefficient associated with the low 


Energy, ev 


Fig. 1 Variation in » (the average number of neu- 
trons produced per neutron absorbed) with energy. 


level resonance in plutonium 239 is avoided, 
which is particularly important for high tem- 
perature reactors. Thorium metal is also more 
resistant to radiation damage because of its 
cubic structure. Unfortunately alloys or 
ceramic forms appear to be necessary for low 
cost nuclear power. (‘‘ Thorium as a Nuclear 
Fuel,” by U. M. Staebler.) 


Various Reactor Investigations 


So far there are no reports of reactors running 
on thorium-uranium 233 but several have run 
on thorium and uranium enriched with the 235 
isotope. For example, there are the Borax 1V, 
using a mixture of uranium and thorium oxide 
clad in aluminium, and the Sodium Reactor 
Experiment. The latter is operating with a 
metallic core of thorium alloyed with 7-6 per 
cent uranium enriched with 90 per cent uranium 
235; it has sodium coolant and graphite modera- 
tion. Due to carbon contamination in the 
coolant, however, operation has been limited to 
about 25 per cent of the design power of 


20 MW(t). Another boiling water reactor at 
Elk River, rated at 22 MW(e) using mixed 
thorium and enriched uranium clad in stainless 
steel, will be operating later this year. 

Other reactors orientated towards the thorium 
fuel cycle include the Molten Salt reactor Experi- 
ment (Atomic Review, 18 Nov. ’60), The High 
Temperature Gas Cooled Reactor (Atomic 
Review, 23 Sept. ’60), and the OEEC Dragon 
Project (30 Sept. ’60). 


Consolidated Edison Thorium Reactor 


A much larger core of mixed thorium and 
enriched uranium oxides clad in stainless steel 
is being installed in the 585 MW (t) Consolidated 
Edison Thorium Reactor which includes a fossil 
fired superheater. It has a pressurized water 
system and an expected core reactivity life of 


—__ 


this effect internally each fuel element is made 
of several uranium 235 concentrations ranging 
from zero enrichment. The table shows the fuel 
element loading summary. Where there are hj 
flux peaks, localized power peaking is controlled 
by loading the fuel element with rods of the 
lower concentration. There are two n 
moderator temperature coefficients of reactivity. 
one due to the initial build-up of plutonium, ang 
the second due to the fuel temperature Coefficient 
(Doppler Effect). (“Influences of thorium op 
the design of the Consolidated Edison Thorium 
Reactor,” by H. S. Barringer and J. C. Deddens) 


Neutron Economy 


The Spectral Shift Control Reactor is cop. 
trolled by variation of resonance capture thr 
modifying the concentration of heavy water, and 
neutrons which would normally be lost to the 
control rods are absorbed by fertile material 
(Atomic Review, 16 Sept. ’60). Thus high con. 
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Fig. 2 Fuel element assembly for the Consolidated Edison Thorium Reactor. 


600 full power days. The fuel is pressed and 
sintered into pellets and then loaded into type 
304 stainless steel tubes having an outside dia- 
meter of 0-304in. The fuel rods are spaced by 
ferrules and the complete assembly is brazed to 
form bundles of 195 rods in a square lattice 
arrangement, shown in Fig. 2. Each brazed 
bundle is loaded into a zircaloy-2 can forming 
the fuel element, and the actual core contains 
120 elements. There are 21 movable hafnium 
control rods, supplemented by fixed shim rods, 
burnable boron poison alloyed with the stainless 
steel cladding, and dissolution of boric acid in 
the primary coolant. These precautions are 
necessary because some nuclear data on thorium 
is uncertain, for example, the resonant effective 
integral. 


Power Distribution 


A power density of 76kW per litre and fuel 
burnup of 18,000 MWd per tonne is anticipated. 
Variation in the power density is obtained by the 
use of zones which divide the core into approxi- 
mately three concentric rings of fuel elements 
with different loadings of uranium 235. The 
central zone (1) has the lowest fuel loading, and 
the intermediate and outer zones (2 and 3) have 
progressively higher fuel loadings. Thorium is 
highly absorbant to thermal neutrons and its use 
in an under moderated core such as the CETR 
emphasizes the sharp flux, and thus power 
peaking, that occurs in the fuel rods adjacent to 
large, heterogeneous water gaps and regions of 
low neutron absorption. To compensate for 


TaBLe:—Fuel Element Loading Summary of the CETR 
Mass/Bundle, grams 
Zone 1 Zone 2 Zone 3 
384 81 40 
981 202 
5,345 1,538 846 

0 6,411 1,251 

0 0 8,921 
40 40 40 
6,750 8,791 11,300 
x 32 x 44 x 44 
387 kg 


Mass/Rod, 


Rod type grams 


F 13-5 
Total mass of U-235/bundle 
Number of bundles/zone 

216 ke 497 kg 


Total mass of U-235/zone 
1,100 kg 


Total mass of U-235 in core 


version ratios can be obtained particularly with 
the thorium-uranium 233 fuel cycle. The power 
distribution can be made more uniform, since 
no control rods need be inserted in the core when 
the reactor is at full power, permitting a higher 
specific power and reducing costs. 

An SSCR operating on the thorium cycle may 
breed for fuel irradiation of 10,000 MWd per 
tonne. However, breeding does not give the 
lowest energy costs with present estimates of 
materials, reprocessing and fabrication costs. 
Fuel costs are a minimum for fuel irradiation in 
the range of 20,000 to 25,000 MWd per tonne 
for which the conversion ratio for the equilibrium 
fuel is calculated to be approximately 0-94. The 
total fuel cost, which depends on the installed 
plant capacity, is estimated to be 1:5 mills per 
kWh for 5,000 MW(e) using a 10 per cent 
interest rate on fuel inventory. At a 4:75 per 
cent interest rate the fuel costs are 1-3 mills per 
kWh. (“ Thorium Cycle in Spectral Shift 
Controlled Reactors,” by H. C. Edlund). 

It is hoped that within the next six months some 
utilities will be interested in building a prototype. 


New Formula for Calculating Insurance Protection 


The United States Atomic Energy Commission 
has approved an amendment to its standing 
regulations which will require a moderate 
increase in public liability insurance or other 
financial protection on some nuclear reactors 
licenced by the Commission and located in more 
highly populated areas. The new formula for 
computing the financial protection requirement 
is obtained from the base amount of insurance 
($150,000 times the megawatt rating of the 
reactor) which is then multiplied by the location 
factor, which is between 1 and 2. Formerly it 
was between 1 and 1-5. The location factor is 
derived from considering the total population 
in the vicinity and its nearness to the reactor 
site. The regulations begin at $1 million for 
the smaller reactors: for those reactors having a 
power level of 100 MW(e) and over, the coverage 
must be the maximum amount available from 
private sources, which stands at $60 million. 
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Growing Engineering 
Activity in Booker Group 
PREAD Over sugar, shops and whole- 


sale distribution, shipping, rum, light 
industries and produce, and engineering, 


the substantial BOOKER BROTHERS, 
McConneL & Company group last 
obtained only one sixth of its 
group profits from the engineering 
up. But the engineering section is 
the fastest growing of all the divisions, 
and one sixth of a £1,345,000 profit 
(1,249,000 in the previous year) is a 
considerable figure. 

The Bookers Sugar Machinery Group, 
which is made up of GEORGE FLETCHER, 
of Derby, and DUNCAN Stewart of 
Glasgow, reached new record heights in 
both orders and output, exporting more 
than half the total sugar machinery 
sent out from the United Kingdom 
during 1960. The productive capacity 
of the group was increased. George 
Fletcher also made useful progress in 
the development of a new style of 
hydraulic roof support for the coal 
industry. 

Most of the demand in the growing 





market for sugar manufacturing mach- | 


inery comes, of course, from overseas. 
Attractive credit terms, prompt delivery, 
keen prices and high quality are all 
important if orders are to be won and 
repeated. For these reasons the com- 


flexible credit arrangements for their 









development in producing new com- 
ponents for the electronics industry is 
illustrated by the RELIANCE MANUFAC- 
TURING Company. The cost of research 
and development at Reliance is equal 
to thirteen per cent of the turnover of 
the company. * 

The group continue with plans for the 
widening of the engineering group’s 
membership by further acquisitions. 
While expansion and consolidation‘of the 
existing organization has been going 


on in the past year the number of | 


engineering group employees has in- 
creased by thirty per cent. 


Into Suburbia 
and Beyond 


The out of town office slowly grows in 
popularity. Sometimes it is the con- 
venience of the site that attracts a 
factory with office combination, for 
others there are the multiple advantages 
of cheaper land, less travelling for the 
staff, combining a widespread series of 
premises under one roof and getting 
away from the traffic congestion of 


London before bad turns to even 
worse. 
At Farnborough, Hants, TAYLOR 


WooprRow CONSTRUCTION have now 
completed a five storey office block 
(first inset) and single storey factory 
extension for the SOLARTRON ELEC- 
TRONIC Group. This finishes the 
second phase of a four phase expansion 
scheme, to cost £1} million on a 
15 acre site. 

Completion of the whole project is 
due in four or five years time when some 
350,000 sq. ft of factory space will house 


: ) | comprehensive manufacturing facilities 
pany is particularly happy that more | 


customers have been made under the | 
aegis of the Export Credits Guarantee 


Department. 


Sugar Plant 


As with many other manufacturers of 


capital, or for that matter, consumer | 


goods, the maker of sugar machinery 


has to take into account the natural | 
trend for sugar producing countries | 


to set up their own machinery producing 
industry. Conforming with these 
developments Bookers are developing 
technical collaboration in Africa, the 
Far East, and in building the new 
Triveni sugar machinery manufacturing 
works near Allahabad, India. This 
works, developed in association with 
the Sawhney family should be starting 
operation by the end of this year. 

The Sigmund Pumps sector of Booker 
received fifty per cent more orders over 
the previous year and double its level 
of exports. The works were enlarged 


| 





and a new foundry brought into use. | 


The company’s Thermopak accelerator 
pumps maintained their position in the 


central heating market and their output | 


is being swiftly increased. 

Booker believe in the domestic heating 
market of the United Kingdom as 
having particularly good growth pros- 
pects and during the year their company, 
INTERNATIONAL BOILERS AND RADIATORS, 
began production in a new factory. 
Setting out as manufacturers in Europe 
for the first time, Bookers went into 
partnership with the SocieTrE ANONYME 
Des Gaz _ INpustTRIELS (SOGAZ) in 
the production of central heating 





boilers in Belgium for marketing in 
the countries of the European Economic 
Community. 

The heavy cost of research and ! 





: 
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| London Airport, a valuable executive | 


897 


in the electronics and associated fields. 
The five storey office block, 213 ft long, 
52ft high and 33ft wide, is of a 
reinforced concrete frame construction. 


| 
} 





Paper Machine Drives 
from AEI for USSR 


Electrical equipment for driving four 


The factory extension, 330 ft long and 3,000 fpm, 165 in wide tissue machines 
160 ft _wide, is of Arcon Monitor | and their associated winders has been 


TAYLOR Wooprow (ARCON). 


| ASSOCIATED ELECTRICAL 


INDUSTRIES’ 


At the outset the site was waterlogged | Motor and Control Gear Division. The 


marshland. To excavate for the factory | 
and office foundations, a de-watering | 
system was installed which reduced the 
water table by 6ft while excavation | 
was going on. 

At Eastcote, Middlesex, STEEL AND 


| COMPANY, who are the largest mobile 


crane manufacturing group in_ the 


| world, have brought their various offices, | 


under a single roof for the first time. 
Steel House (second inset) is near | 


time saver in a group where overseas 
connections are an important part of | 
everyday business. A greater use of 
interior air services by the company’s 
staff is also expected. 

Overcoming customers’ and staff car 
parking difficulties, cutting down on 
travelling time and accommodating a 


| swiftly expanding business were among 





the factors which led Steel to take their 
London headquarters out to the suburbs. | 
Bringing all the group sales staff into 
one building will save usefully on 
overheads. 

Steel House provides 65 individual 
offices plus additional facilities including 


| a lecture and film room, to be used for 


sales refresher courses and conferences, 





| 
| 


equipment is to be delivered in the 
Soviet Union in 1962 and 1963. 

The output of the machines can reach 
360 tons a day, a considerable contribu- 
tion to the USSR paper industry in its 
five year plan for greater production. 
The system of drive used in the equip- 
ment is particularly suitable for this 
application where there are supply 
system disturbances due to electrical 
storms. 

The drives use electronic control. 
Each section of the machine is driven 
by a de motor supplied from its own 
generator. The generator field is sup- 
plied from the magnetic amplifier output 
staze of a transistorized regulator which 


| constantly compares motor speeds with 


a highly stable reference voltage. Using 
the electronic control, the speeds of 
adjacent sections are held to an accuracy 
of within plus or minus 0-1 per cent and 
the overall machine speed to within 


|0-2 per cent of top speed despite 
| changes of load, ambient temperature 
| or supply system variation. 


100,000th Fractional Motor 
for New Zealand Appliances 


a conference suite and board room for | 4 sectional model of a fractional horse 


use by visiting senior executives and 


| 


| directors, and also staff canteens and | 





rest rooms. 





power motor played a prominent part 
in a recent celebration at the Savoy 
Hotel, London. 

In the last consignment of fractional 
horse power motors to be sent from 
CROMPTON PARKINSON to the New 
Zealand domestic appliance making 
firm FisHER & PAYKEL was the 100,000th 
such motor. Accordingly a sectional 
model of the 100,000th motor was 
presented, at the Savoy lunch, to Mr. 
Woolf Fisher, chairman of the New 
Zealand company. 

The Fisher & Paykel firm, started 
only 26 years ago, is now one of the 
largest overseas customers of Crompton 
Parkinson. At Mount Wellington, 
Auckland, the company has one of the 
most modern (1956 built) and extensive 
factories in the country. More than 
200,000 refrigerators have been pro- 
duced in the last ten years, in addition 
to quantity production of irons, vacuum 
cleaners, washing machines, air condi- 
tioners and clothes dryers. 


British Aircraft 
Australian Reshuffle 


The British AIRCRAFT CORPORATION 
has formed a new Australian organiza- 
tion, BRITISH AIRCRAFT CORPORATION 
(AUSTRALIA) Pty Limited, with head- 
quarters in Sydney, New South Wales. 

The new company is to take over the 
principal aircraft and guided weapons 
interests of the Bristol AEROPLANE 
Company, the ENGLISH ELecTric Com- 
pany and Vickers Limited in Australia. 
It will become responsible for those 
concerns in Australasia and in South 
East Asia. The parent company was 
formed last year by the merger of the 
aircraft and guided missiles interests of 
the same three companies. 

Sir Daniel McVey, who has been 
Director General of Civil Aviation in 
Australia and Director General of 
Aircraft Production, becomes chairman. 
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Liquid Hydrogen as a Rocket Propellant 


Hydrogen is being liquefied 
in several industrial plants. 
Handling characteristics are 
being determined and rocket 
design studies are quite ad- 


vanced. 
O' THE many combinations of liquid pro- 
pellants which have been tried for rocket 
propulsion, kerosine/LOX (liquid oxygen) and 
alcohol/LOX have found the widest application. 
Higher energy fuels (such as substituted hydra- 
zines) find some use, but are expensive; the 
oxidants available as alternatives to LOX 
(nitrogen tetroxide, fuming nitric acid, etc.) are 
often corrosive or toxic. 

From theoretical considerations, the most 
interesting combinations which might be used 
in the near future are liquid hydrogen/LOX and 
liquid hydrogen/liquid fluorine. The latter has 
the highest performance of any propellent 
combination, but fluorine is expensive, toxic and 
very difficult to handle. Hydrogen/LOX has the 
next best performance, so research development 
effort in both America and Britain has been 
concentrated on this combination. Perhaps 
Russia has also been working along the same 
lines for there have been suggestions that the 
Russian spaceships are launched by hydrogen 
rockets. However, that is pure conjecture. 

Some of the British and American work was 
described at a British Interplanetary Society 
symposium on Liquid Hydrogen as a Rocket 
Propellent, held in London on 28 April, and 
attended by about 170 people. 

Hydrogen is a common enough chemical in 
industry, but is normally used in the gaseous 
state. Until recently the liquid was only used 
for. scientific purposes, and a litre or two sufficed 
for an experiment. The advent of nuclear 
energy created a greater demand, but even this 
was insignificant in comparison with the potential 
requirements for astronautics, where hundreds 
of tons might be needed for a single rocket. 
The first two papers in the symposium were 
therefore concerned with the large-scale pro- 
duction and handling of liquid hydrogen. One 
was given by a British company, the other an 
American; in this field there are few com- 
petitors, so it was only to be expected that both 
were rather chary of giving their real secrets 
away to the other. 


industrial Production 


Messrs. T. J. Webster and K. C. Smith of the 
British Oxygen Company reviewed the more 
important processes for production of liquid 
hydrogen on an industrial scale. The element is 
plentiful practically everywhere upon Earth, 
water and hydrocarbons being the most suitable 
sources. Production of the gas is essentially an 
energy-consuming process and the cost of pro- 
duction is greatly dependent upon the cost of 
the energy supplied. Assuming power at a 
penny per kWh, the cost per ton neglecting 
capital return or profit for gaseous hydrogen 
made by various processes (all plants producing 
5 tons per day) is approximately: 





Low-temperature 
separation of 
coke oven gas 


Steam From fuel Water 
hydro- oil gas 
carbon (Texaco) steam 
reforming 


£235 


Water 
electro- 
lysis 


£360 £265 £210 £170 





The electrolytic process gives a pure gas and 
yields oxygen as a by-product, which might 
reduce the cost, but this method would only 
become competitive where cheap hydroelectric 
power was available. 

Hydrogen can be liquefied by the Joule- 
Thomson effect (isenthalpic expansion), but the 
process is not as simple as for air or other 
gases. The principle can be seen from a typical 
temperature/entropy diagram for a gas (Fig. 1). 


If gas at 200 atmospheres pressure and tem- 
perature T, (point A) is allowed to expand 
through a throttle valve (i.e. at constant enthalpy) 
its condition changes along the line AB, so that 
its temperature drops to T,. If this cold low- 
pressure gas is passed through a heat exchanger 
and used to cool the gas approaching the valve, 
the initial condition changes to A’ and the final 
to B’. This is the principle of regenerative 
cooling. Eventually, the gas temperature falls 
below Tog and part of the gas liquefies and 
separates after expansion. This liquid does not 
pass back through the heat exchanger, and so the 
regenerative cooling process slows down until an 
equilibrium is reached, but liquefaction will 
continue as long as high-pressure gas is supplied. 

Hydrogen at room temperature is in the 
region of point C; compression and allowing it 
to cool back to room temperature would take 
it across to D, but the Joule-Thomson effect 
cannot then be usefully employed. As _ the 
diagram shows, in this region, little or no cooling 
occurs on isenthalpic expansion. It is therefore 
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Fig. 1 Typical temperature/entropy diagram from 
which the best liquefaction method is indicated. 


necessary to precool the compressed hydrogen 
with liquid nitrogen until it has been brought 
below the “inversion temperature” (—68° C, 
compared with 348°C for nitrogen and 620° C 
for oxygen). 

An alternative method of liquefaction is to 
allow the compressed gas to expand isentropically 
in a work-producing machine, such as a turbine 
or piston engine. Theoretically this is equivalent 
to dropping vertically downwards on the diagram 
(e.g., from E to F), but the inefficiency of the 
machine slants the line to the right. 

The simplicity of the Joule-Thomson expansion 
valve makes that method the more suitable for 
relatively small-scale production, but the expan- 
sion engine becomes more important for large 
plants. 

At liquid hydrogen temperature only helium 
remains gaseous and all the impurities in the 
original gaseous hydrogen will have frozen. They 
must be filtered out to prevent blockage of the 
pipelines. This is particularly important as 
regards oxygen, which forms an_ explosive 
mixture with hydrogen. Purification is by 
condensation with liquid nitrogen, filtration 


and adsorption on either charcoal or silica 
carried out at liquid nitrogen temperature, 

The liquid hydrogen obtained is suitable for 
immediate use, but must pass through another 
stage if it is intended for storage for more than 
a few hours. This arises from the existence of 
two types of hydrogen molecule: in the ortho. 
hydrogen molecule the two constituent atoms 
spin in the same direction; in para-hydrogen the 
spin directions are opposite. At room tem. 
perature ordinary hydrogen contains 75 per cent 
ortho, and this proportion is retained during 
liquefaction. However, at the boiling point of 
liquid hydrogen the equilibrium mixture contains 
over 99 per cent para, Spontaneous conversion 
of ortho into para therefore takes place on 
storage, about 325 calories of heat being released 
for each molecule converted. As the latent heat 
of liquid hydrogen is only 216 cal per mole, the 
transformation would be accompanied by loss 
of considerable quantities of liquid by boiling, 
This difficulty is overcome by catalysing the 
transformation, both at liquid nitrogen tem. 
perature and during subsequent cooling, but this 
leads to a reduction in yield. 


Plant Details 

The world’s largest liquid hydrogen plant is 
at West Palm Beach, Florida (about 60,000 Ib 
per day), and the price of the product is between 
10s and 34s a Ib. It is piped half a mile to 
storage tanks and carried to rocket test centres 
in 7,000 gallon road transporters. 

Mr. W. Scharle, process manager of Air 
Products (Great Britain), was able to give 
additional details of this and other American 
plants. He outlined the flowsheets of the 
various processes in use. The cycle efficiency, 
expressed in terms of kWh per Ib, had been 
improved from 22-4 for a laboratory size plant 
to 7:8 for the West Palm Beach plant. It was 
expected to better this with a new cycle employing 
higher pressures. 

Insufficient thermal insulation for storage 
vessels, etc., is provided by the Dewar-type 
construction (vacuum jacket with reflecting 
walls). Surrounding the container with liquid 
nitrogen was an improvement, but the best 
results were obtained with foamed solids, such 
as perlite, Santocel, Microcell, and so forth. 
Stainless steel was a suitable material of con- 
truction. Transfer of the liquid from storage 
vessels to road tankers was by gravity flow and 
pressurization with gaseous hydrogen. 


Spillage Hazards 

Large quantities of liquid hydrogen were 
expected to represent serious explosion and fire 
hazards, but no evidence was available on this 
point. Great interest was therefore aroused 
by a film screened by Mr. Scharle showing 
experiments designed to give quantitative infor- 
mation on the hazards of spilled liquid hydrogen. 
To begin with, over 50 tests were made in which 
14 gallons were spilled in a pit and sparked. 
These tests were followed by others involving 
successively 32, 600, and 5,000 gallons, the last 
representing the spillage of a tank car. This is 
undoubtedly an excellent, if rather expensive 
way of finding out what will happen if a tank 
car of liquid hydrogen does get spilled, but the 
British audience must have felt rather like 
starving men watching bread being thrown on 
the fire. 

The film showed that there was no detonation 
when the hydrogen vapour ignited, and that the 
gas burned steadily with an almost invisible 
flame. The flame size could be estimated better 
from infra-red films; in the 5,000 gallon test it 
rose to a height of 150 ft. The thermal radia- 
tion flux was much less than that from JP4 
aviation fuel or petrol. 

In other experiments, the liquid was spilled 
with explosive igniters and attempts were made 
to detonate hydrogen/air mixtures in latex 
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spheres. When the liquid was spilled but not 
ignited, a cloud formed in the air and remained 
close to the ground stretching as far as 600 ft 
away. The maximum distance of flame propa- 
gation along a cloud stretching 400 to 500 ft 
was only 90 ft. 

Liquid hydrogen not only resembles other 
cryogenic liquids in condensing the moisture in 
the air; solid air can collect on vessels containing 
boiling hydrogen. d F 

From all these experiments it was concluded 
that provided reasonable precautions were taken, 
liquid hydrogen was less hazardous than many 
other propellants now in use: detonation was 
unlikely and there was no intense radiation from 
the flame; however, ignition was more likely 
because of its low ignition energy. 

After this encouraging information, Mr. A.V. 
Cleaver (chief engineer, Rocket Propulsion, 
Rolls-Royce) presented the case for using 
liquid hydrogen in large multistage rockets. 
As he is in charge of the development of the 
propulsion unit for Britain’s largest rocket, Blue 
Streak, it was inevitable that he should stress 
the need for an early start to be made on a British 
research and development programme of reason- 
able scope using this propellant. He said the 
only factor which would justify not taking this 
action would be a higher policy decision that 
British interests in spaceflight would mever 
involve the development of our own advanced 
vehicles. 

Although Mr. Cleaver did not enlarge on this 
subject, that decision has been facing the govern- 
ment for. a whole year now—ever since the 
abandonment of Blue Streak as a military vehicle 
—but it is still anybody’s guess as to what the 
decision will be when it finally is taken. Mean- 
while development work on Blue Streak is just 
trickling along. 


Rocket Design Studies 


Rolls-Royce have made design studies of 
hypothetical LOX/hydrogen second and third 
stages for use with Blue Streak as booster. 
Mr. Cleaver did not describe these in detail but 
showed artist’s impressions of what these stages 
might look like, see Fig. 2. 

Design studies have also been made at the 
Ministry of Aviation’s Rocket Propulsion Estab- 
lishment (RPE), Westcott, Bucks., and a detailed 
report was presented by Messrs. A. B. Bailey, 
R. G. Cruddace and B. W. A. Ricketson. This 
centered on an assessment of the optimum design 
of a LOX/liquid hydrogen third stage to be used 
with a combination of Blue Streak and Black 
Knight as first and second stages, in launching 
and establishing a communications satellite in a 
circular orbit at a height of 8,000km. To 
simplify the calculations, they abandoned the 
usual engineers’ units, which not only necessitate 
the use of many conversion factors but also 
introduce g (variable with altitude) into equations 
where it should not be present. The absolute 
MKS system was employed. 

The variables investigated included: the engine 
operating mixture ratio, composition of the 
exhaust gases (frozen or shifting equilibrium), 
propellant-delivery system (pressurized or pump 
feed), thickness and type of tank insulation, tank 
design and properties of tank material, and 
third-stage diameter. Calculations for high test 
peroxide/kerosine were made for comparison. 

The results showed that if the third-stage mass 
was taken as 2,270 kg, the LOX/hydrogen system 
could put 1,200 kg into a close circular orbit 
(a 50 per cent improvement over HTP/kerosine) 
and 440 kg into a space probe orbit (a 400 per 
cent improvement). It would also be possible 
to send 330 kg on a circumlunar flight (lunar alti- 

tude 500 km), a Martian probe of mass 380 kg 
or a Venus probe of 390 kg, or to soft-land 110 kg 
on the moon, but these figures would have to 
include about 50 kg of extra guidance equipment. 

In considering the propellant tanks, 0-5 mm 
was taken as the minimum desirable fabrication 
thickness. The choice of tank material to give 
minimum mass was finally narrowed down to 
titanium and aluminium alloys. Which of these 
was selected would be determined by the choice 
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of propellent feed system and tank diameter. 
If the tank material and diameter are chosen 
carefully the performance of a pressurized system 
closely approaches that of a turbopump feed 
system. The tanks can be insulated with foamed 
plastic, but for the more ambitious missions 
evacuated foil-laminates are preferred. Their 
thermal conductivities are 100 and 2 Watt-cm 
per sq. cm-deg. K, and their densities 16 and 
35 kg per cu. m respectively. 

The thrust chamber suggested has a bell 
nozzle and is fitted with injectors having a 
bee-hive pattern of hydrogen holes, each 
hexagonal cell centering on a liquid oxygen 
injection unit. Experimental work on these 
chambers has been in progress at RPE for some 
time now, and a film screened at the meeting 
showed the firing of an engine fed with LOX 
and gaseous hydrogen. Three types of oxygen 
injection unit are being studied: straight jets, 
impinging jets and fan spray units. 


ignition Troubles 


In the tests a small spark plug device is used to 
ignite the hydrogen, but it is not likely to prove 
suitable in space, as the engine will have to 
ignite in vacuo. The hardest thing about 
running a rocket engine is starting it and some 
failures of US upper-stage vehicles have been 





Metals and Materials 


Thus Centaur (a space research vehicle with a 
modified Atlas first stage and liquid hydrogen/ 
LOX upper stages, designed to put 4 tons in a 
300 mile orbit round the earth, a 1 ton communi- 
cations satellite in a 24 hr orbit, or soft land $ ton 
of instruments on the moon) would be placed 
in a parking orbit for some hours until it reached 
a zenith point, when the engine would be re- 
ignited. The Prospector soft-landing moon- 
exploring spacecraft would have to reignite after 
some days. The Mariner (a vessel for early 
interplanetary missions scheduled to by-pass 
Venus in 1962) might have a liquid hydrogen 
system for orbital corrections. 

There were two main problems needing solu- 
tion. One was heat transfer—loss of propellant 
could occur as a result of receiving heat by 
convection or from the solar radiation influx. 
Mr. Stehling’s personal belief was that insulation 
would prove to be unnecessary provided the 
hydrogen tanks could be shadow-shielded from 
the sun. Insulation would be required during 
the count-down period prior to launching and 
NASA was studying whether it might be possible 
to “ flop off” the insulation on the way up. 

The second problem was the behaviour of 
liquid hydrogen under zero-gravity. Hydro- 
static pressure would vanish and bubble forma- 
tion in the liquid might be expected, causing 





Fig. 2. Hypothetical LOX|liquid hydrogen second 
stage for Blue Streak. 


attributed to ignition system malfunctions. 
RPE needs low-pressure test facilities to develop 
a reliable igniter before a flight test can begin. 

If eventually the government does approve 
the construction of several hydrogen rockets 
for space research, it is likely that contracts 
would be awarded to industry for their con- 
struction. Rolls-Royce is not the only firm 
interested in supplying engines; two others also 
‘* staked their claim ”’ in this field by contributing 
papers: “The Design of Rocket Engines 
Burning Hydrogen as Fuel”, by D. Hurden 
(research manager, the de Havilland Engine 
Company) and “ Optimum Engine and Vehicle 
Coupling for Satellite Launching Stages Using 
Liquid Hydrogen*’, by M. S. Hunt and B. G. 
White (Bristol Siddeley Engines). Mr. Hurden 
concluded that there should be no extreme 
difficulty in designing and building a hydrogen 
engine. Everyone in the industry seems to 
support that statement and it is generally accepted 
that we could have this ready for launching in 
about two years’ time. 


Behaviour in Space 

In the final paper, Mr. K. R. Stehling of NASA, 
outlined recent American work on the behaviour 
of liquid hydrogen in space. The problem 
arose because of the need to store it on: space 
vehicles for some time during certain missions. 


ullage problems. There might be many small 
bubbles or a single large one; the bubbles might 


be central or go to the walls. As a result diffi- 
culties might arise in supplying propellent to the 
engine. 

This had not been solved yet, and work was 
proceeding along three lines: (1) Convair were 
making shot tower tests in which a small 
transparent tank of liquid hydrogen was dropped 
and photographed by a series of cameras. This 
had given the best results yet but so far no one 
had been able to devise a means of measuring 
the distance of the bubbles inside the falling 
tank. (2) Aircraft had been flown in paths which 
gave a second or so of zero-g, and pictures had 
been taken. The experiment did not last long 
enough for equilibrium to be reached. (3) 11 in 
spheres of liquid hydrogen had been fired up in 
Aerobee-Hi rockets and ciné-photos taken. 
This method gave 300 sec periods of weightless- 
ness, but the programme had been dogged by 
ill-luck. The capsule fired on 5 February fell 
into the sea and had sunk before a helicopter 
could recover it. Some information had been 
telemetered back but they did not know the 
temperature distribution and heat influx. 

Present results seemed to indicate that in 
space small vapour bubbles formed in the 
liquid and then coalesced. The bubble shape 
would be rectangular unless the tank were more 
than two-thirds full, when it would be spherical. 

The work was continuing and more Aerobe-Hi 
tests were planned. 
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Airing 
The recent British Institute of 
Management conference was 
an opportunity for the expert 
to prove the success of work 
study. It was also an oppor- 


tunity for the non-expert to 
clarify his thoughts. 


& Sep is a current tendency to be a little blasé 

about work study—to think of it as being 
rather old hat compared with the newer tech- 
niques for which the English language has been 
contorted into such terms as operational research, 
cybernetics and ergonomics. Because the consult- 
ants who were propagating its virtues in the mid- 
fifties have now, by and large, moved into other 
fields—or, rather, made work study an integral 
part of wider fields—it is easy to overlook the 
fact that there is now more work study practised 
in industry than ever before. 

This month’s BIM conference on ‘‘ Work 
Study Can Save Millions ’’ was a timely reminder 
of the value of this cheap and widely applicable 
technique. It was also a reminder that simple 
though the general principles of the technique 
might sound on conference platform and in 
theory, their application presents challenging 
difficulties. Some of these difficulties have been 
with us since work study began, but others have 
developed with new techniques and technologies. 

Mr. M. W. Perrin, chairman of the Wellcome 
Foundation, spoke first on the significance of 
work study. Then, after the delegates had heard 
work study practitioners telling them about the 
techniques and the results of work study, and 
their relationship to management, they had an 
opportunity to air their own doubts and fears 
in discussion groups and, later, to a panel of 
speakers. 


DISCUSSION GROUPS 


One of the discussion groups was led by Mr. 
G. P. Wade, of the Engineering and Allied 
Employers West of England Association, and by 
Mr. R. N. Weir, of ICI. A point raised early 
on was the problem of installing incentive rates, 
based on work measurement, when it is obvious 
that the operator’s “take home’ money will 
be less than the bonus he has enjoyed under a 
previous less scientific bonus scheme, probably 
based on rate fixing. This, it seemed, is a fairly 
common problem in engineering. 

It was generally agreed that, whatever the 
problem presented by such a situation, manage- 
ment must still use work measurement, because 
incentives are only a part of the purpose of 
standard times. In the long term, management 
must know the objective to be aimed at even if 
there are immediate difficulties. It is better for 
the work study engineer to argue from fact than 
from opinion though, in the engineering industry, 
matters are complicated by long established 
loose rates. 

Mr. Weir said that, where it is only a question 
of a few isolated highly paid workers, the question 
can often be handled through the trade unions, 
or sometimes it is possible to move the operator 
concerned to another job while his old job is 
taken over by a previously day rate or lower 
bonus worker. On the question of loose rates, 
Mr. Wade suggested that management should not 
discourage operators from making the most of 
such rates, if they are unavoidable, since such a 
policy would result in low machine utilization. 

Discussing training and education, the group 
agreed with a point made during the morning 
of the conference by Mr. R. M. Currie, head of 
the ICI Work Study Department, that an ideal 
place to start is the apprentice training school. 
(Indeed, Mr. Currie went further and suggested 
that it might be taught in the last year of grammar 
school courses.) There was a feeling, too, that 
apprenticeships themselves could be work studied 
to utilize their five years more fully. 


Work study training of top management, 
foremen and shop stewards was also considered 
important. Equally important, it was felt, is a 
training in the relationship of work study to 
management and to other techniques. 

The group was also interested in the adminis- 
trative relationship between work study, O 
and M and other techniques such as operational 
research. As far as O and M is concerned, it 
was felt that it and work study are virtually 
one and are best administered jointly, but that 
work study, having close contact with the shop 
floor, is often the point at which to coordinate 
the other management techniques. 

Another point—which was a follow-up of the 
paper given earlier by Mr. Wade—was the 
method of making designers work study 
conscious. At some firms, apparently, this is 
done by having method study people “ breathing 
down the necks of designers.” Mr. Wade 
described how his training school impresses the 
value of method study on designers by giving 
them exercises in charting the production of 
their own designs. The effect is often salutary. 


QUESTIONS TO PANEL 


After the discussion groups, the conference 
came together again to put questions to a panel 
consisting of : 


Mr. R. M. Currie (chairman), 

Mr. Ted Fletcher, Industrial Relations Adviser, 
AIC Limited, and formerly Secretary of the 
TUC Production Department, 

Dr. K. W. Gee, Deputy Head of ICI’s Central 
Work Study Department, 

Mr. A. G. Kentridge, Principal of the BTC 
Work Study School, and 

Mr. G. P. Wade (of the earlier discussion 
group). 

Questioner 1 asked, ‘‘ How can resistance to 

work study best be overcome?” 

The panel agreed that education in the aims 
of work study should be given at all levels before 
an application is introduced. It is unwise to 
expect quick results from such a training pro- 
gramme—management should not be dismayed 
if it takes more than a year—but it is an essential 
preparation since the human factors in applying 
work study are 90 per cent of the problem. 

Above all, it is important to show that work 
study has nothing to hide, and it helps to have 
early information given simultaneously at all 
levels—otherwise, the grapevine is likely to make 
work study suspect from the start. The speakers 
felt, too, that there is a popular misconception 
that resistance to change comes mostly from the 
shop floor, when, in fact, it comes from middle 
management and supervision, “‘ the people whose 
jobs depend on an existing arrangement.” 

It is therefore important to win the confidence 
of these managers and foremen. In order to 
gain similar confidence on the shop floor, it has 
sometimes been found beneficial to invite 
operators to nominate representatives to be 
trained in work study and to work with the work 
study engineers. The panel also subscribed 
wholeheartedly to the view that shop stewards 
and trade union officers should be given every 
every opportunity of being trained in the tech- 
nique. In fact, it was pointed out that this is 
already happening and is a development which 
is a more accurate measure of the true trade 
union attitude to work study than is any isolated 
conference resolution condemning the technique. 

Questioner 2 asked, “‘ How can work measure- 
ment be applied to non-repetitive work as a 
basis for (a) quotations and (b) incentives ?”’ 

The general answer was to use synthetics. It 
is absolutely essential, though, that the syn- 
thetics are compiled carefully and scientifically, 
otherwise it is dangerous to attempt to use them. 
Provisos should also be built into the synthetics 
to allow for non-standard conditions and, where 
there are elements without standard times, 
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Work Study Doubts and Fears 


analytical estimating can also be used provided 
it is operated by a skilled practitioner. 

One must accept the fact, too, that times given 
for non-repetitive work are bound to be rather 
less accurate than those for repetitive work, Jy 
cost estimating for quotations, this means that 
a small margin should be left for error. Jy 
setting incentives, it means, more than eyér 
that the synthetics must be known and fully 
understood by all concerned. 

Endorsing the panel’s views, the chairman 
stressed that management must decide the 
economic degree of accuracy to be expected 
from synthetics; they must decide whether the 
expense and time of getting more accurate 
synthetics is justified. Work study should always 
be regarded in relative terms, and noi as an 
absolute panacea. 

Questioner 3 asked, ‘‘ What can be done for 
a skilled section of a working force that has no 
control over its work pace and, therefore, cannot 
benefit from a normal incentive scheme?” 

An early point made by the panel was that 
method study should be used exhaustively to 
check whether the work concerned can be 
divided into controllable and uncontrollable 
elements. If the skilled operators still have little 
control over their own work pace, the one thing 
that must not be done is to award an “ in lieu” 
bonus. If the principles of work measurement 
do not apply to a job, the technique can only 
be brought into disrepute by this type of bonus, 

Instead, job evaluation might be used to 
amend the wage structure. Often, however, 
management should face the fact that staff of 
the kind concerned should be on the salaried, 
and not the payroll, staff. This is particularly 
true of some operators in the more advanced 
processing industries. 


TOP MANAGEMENT 


Questioner 4 asked, “‘ What kind of training 
in work study should top management receive?” 

There was agreement that work study, to be 
applied successfully, must be understood and 
supported by senior management (a point made 
earlier in a paper by Dr. Gee and during the dis- 
cussion). Ideally, top management would 
benefit from a two weeks’ appreciation course, 
but pressure of work often makes it impossible 
for time to be spared in this way. Mr. Wade 
described how his training school, with this 
time factor in mind, conducts concentrated 
two-day seminars. (During the discussion period, 
a representative of Glaxo Laboratories had 
referred to his company’s top management 
course held on one day a week for eight weeks). 

The point was also made that top management 
can receive a useful education in what work 
study can do for them if they have good work 
study engineers reporting to them and producing 
results. The work study engineer, in fact, has an 
obligation to educate his own top management. 

The panel also had a word of warning about 
the nature of work study knowledge which top 
management should have. It is the job of senior 
management not to have a practical and detailed 
knowledge of work study, but to be able to see 
it in its wider perspective and, therefore, they 
do not require a work study training as such. 
Following up this last point, the panel chairman 
stressed the importance, in this context, of taking 
the broad view, and seeing work study in relation 
to the other facets of management. 

The conference left one with the reassuring 
impression that the value of work study is now 
proven and generally acknowledged—after all, 
some firms have been using it for over 30 years— 
but, less reassuringly, too few people practice 
and really appreciate it. In support of this 
pessimistic qualification there is the evidence, 
quoted by the panel chairman, of a recent method 
study survey of a famous British machine tool. 
The survey proved conclusively that its ideal 
operator is 4 ft tall with a 9 ft arm reach. 
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Itis fashionable to criticise the 
machine tool industry as back- 
ward and conservative. One 
manufacturer, at least, has 
a research and development 
programme which seems to 
disprove this view. 


We" did ENGINEERING say in 1898? Talking 
about the National Cycle Show, at Crystal 
Palace, it said “‘...the machinery there was 
well worth a visit, since it comprised some 
which was entirely new, and which marks a 
distinct advance in English machine-tool con- 
struction. This statement has reference chiefly 
to the large and very fine collection of machine 
tools shown by the firm of A. Herbert Limited, 
of Coventry.” 

Sixty years later, Alfred Herbert continue to 
make machinery which is ‘‘ well worth a visit ”’ 
and which ‘‘ marks a distinct advance in English 
machine-tool construction”. For the past five 
or six years this has cost the firm £350,000 
annually in research and development, in 
addition to the capital cost of a £250,000 Applied 
Research Department (Fig. 1), which was 
officially opened last week to integrate and 
coordinate this extensive programme. 

It is heartening for industry as a whole that 
a large machine tool manufacturer should be 
sinking so much money in research, for (ENGNG., 
21 April °61, p. 571) cutting tool materials and 
design have been developed to the point where 
they cannot be fully utilised by machines with 
present day spindle speeds and power. Advances 
in machinery performance, in cutting materials 
and in cutting tools must always react upon 
each other in this way, and the fact that machinery 
is the Cinderella at the moment must be an 
incentive to the machine tool industry. 


CURRENT PROJECTS 


The directions in which Alfred Herbert are 

working can be seen from the types of research 
carried out in the newly opened department. 
Much of this work is confidential at this stage 
of its development but the veil has been lifted 
from some interesting projects. 
_ Some experiments are concerned with increas- 
ing the productivity of existing machines. In 
these cases the general aims are reduction of 
Operator responsibility where an automatic 
operation can perform more quickly, reduction 
of idle time between operations, reduction of 
tooling and machine setting times, and increase of 
initial and maintained accuracy. Many of the 
machines incorporate experimental electronic 
programme control equipment and the demand 
for such equipment will doubtless increase. 
However, there is also development work on 
more orthodox machines for which, it is felt, 
there will always be a demand. 
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the new Applied Research 
Department at Alfred 
Herbert Limited. 


Fig. 2 The Herbert 
DeVlieg Jigmil with the 
Herbert Datatroll control 
equipment, 


improving Machine Tool 


One of the latter types of development is on a 
prototype Preoptive copying lathe, known as the 
No. 7 Preopticop. It is being used to investigate 
the possibility of producing an adaptable machine 
for small batch production, with special emphasis 
on quick set-up. Longitudinal and transverse 
profiling slides are fitted, the former with a 
quick power traverse operated by hydraulically 
actuated clutches. The design is intended to 
facilitate rapid changing of toolholders and 
templates. ‘“* Lamalock ”’ clamping of the saddle 
enables it to be accurately positioned. 

Another feature of this design is the use of 
as many standard components as possible—a 
long-standing Herbert policy, and one which 
seems to exempt it from one of the criticisms of 
the Melman Report on the machine tool industry. 

Other machines which have the Preoptive 
design have been fitted with a variable speed ac 
motor with thyratron control to give an infinitely 
variable speed selection range. This is now 
fitted as standard to the No. 49V and 28A 
Vertical Milling Machines. 

One line of electronic control development is 
the freeing of the feed drives from mechanical 
coupling with the spindle motive power by 
using separately controlled motors with feedback 
control, permitting an infinitely variable control 
of spindle/feedback ratios according to a dial 
setting. On a programme-controlled No. 2 
Auto, also under development, independent 
motors power the speed, feed and quick power 
traverse functions and the spindle, being chain 
driven, is isolated from heat producing members 
such as gears and clutches. 

Another programme-controlled capstan lathe 
experiments with stopping spindles at predeter- 
mined positions to facilitate such motions as the 
loading of components and the insertion of an 
external power-operated chuck wrench, a parallel 
development which is also being conducted in 
the department. This latter project will permit 
automatic operation of the Coventry chuck 
without restricting the spindle bore of the 
machine. The degree of grip, indicated on a 
torque gauge, can be controlled through a mag- 
netic clutch having a variable magnetic field 
with potentiometer adjustment. An _ experi- 
mental set-up in the department enables the 
torque provided by the wrench to be calibrated 
to the grip available at the chuck jaws. 

Experiments are also being made with air- 
lubricated and hydrostatic slides. One of the 
problems with air lubrication is the effect on the 
rigidity of the sliding members, particularly 
under heavy unsymmetrical loading. This and 
related problems are being investigated on a 
special test rig prior to building a full scale 
drilling machine incorporating a coordinate 
positioning air-lubricated table requiring accuracy 
of response. Air lubrication will also increase 
the life of sliding members by reducing the load 
on them and by blowing away swarf. 





Fig. 1 A general view of 




















Performance 


A number of test rigs has been set up to combat 
loss of machine rigidity and changes in machine 
alignments caused by temperature changes and 
other factors. One of these rigs is a skeleton 
headstock with interchangeable main bearing 
bushings. Tests can be made on it to ascertain 
temperature increase and noise on a very wide 
range of spindle and bearing assemblies without 
being influenced by extraneous complications. 

Investigation of the effects of temperature rises 
upon the headstock casing itself is also in hand 
and a special headstock has been built to carry 
out this work. By providing headstock mounting 
brackets in the same plane as the spindle axis, 
the spindle height is unaffected by temperature 
rises, and suitable insulation minimizes the heat 
radiated and conducted to the bedways. 

Other test rigs are for attaining rigidity of 
machine beds under heavy torque and bending 
loads; levelling beds; investigating wear and 
corrosion; comparing gear materials and gear 
hardness treatments; and testing lubricants and 
methods of lubrication. Research work has also 
been carried out on packing materials and 
methods to protect machines in transit. 


ELECTRICAL LABORATORY 


The department has a special electrical 
laboratory to develop electrical systems for 
machine tools, these systems first being thoroughly 
tested in the laboratory under simulated con- 
ditions before being fitted to machines. Among 
the current projects in this department are a 
static switching application, a magnetic tape 
control system and various proximity devices 
which will give accuracy to automatic positioning 
systems, taking the place of limit switches in 
some applications. 

One of the most notable developments of the 
laboratory is the Herbert “‘ Datatroll”’ unit for 
automatically positioning the table and spindle 
head on the Herbert/DeVlieg Jigmil. Fig. 2 
shows the Jigmil and the control console. 
Another interesting development is a Shuttle 
Table which is virtually a link device making 
standard machine tools usable instead of transfer 
machines. The shuttling sequence enables the 
table to take up the slack between machines if 
one of them is temporarily out of action. 

These developments are only part of the work 
of the new Applied Research Department, but 
they give an indication of the effort put into the 
company’s research programme. Perhaps a 
further indication of this effort is that, at Alfred 
Herbert Limited, the number of graduate level 
engineers engaged on research and development 
is 0-5 per cent of the total labour force, while 
the proportion engaged on design is 4 per cent. 
These figures compare significantly with the 0-29 
per cent and 3 per cent respectively for the whole 
machine tool industry quoted in the Mitcheli 
Report. 

Alfred Herbert Limited, Edgwick Works, Coventry. 










On the Shelf 


By Frank H. Smith 


excoaeanc is obviously farther flung than 
Kipling’s Empire: I have now had a letter 
from a Mr. George O’Brien (wasn’t he in 
pictures?) who plays railways in Peru, assuring 
me that he understands every word of my column 
and goes on to suggest that I augment my 
income with spots at night clubs in the manner 
of a Mr. Mort Sahl. : 

McGraw Hill are taking the “how to win 
friends and influence people ” technique into the 
commercial field with The Technique of Handling 
People by Donald and Eleanor Laird. Eleanor, 
I see, is a research librarian so there must be 
something in the job after all, apart from devising 
systems of classification. 

Van Nostrand (358 Kensington High Street, 
London W14) have come up with a “ new revised 
and enlarged 2nd Edition ” of their International 
Dictionary of Physics and Electronics at £9 5s Od 
until 30 August and thereafter one pound more. 
Pour encourager les autres (Fr.) they quote 
ENGINEERING’S review of the last edition in the 
leaflet. 

All the U.S. National Bureau of Standards’ 
publications issued 1 July 1957 to 30 June 1960 
are listed in Publications of the National Bureau 
of Standards July 1957 to 30 June 1960 (and if 
that is a glimpse of the obvious it is more or less 
how they put it), compiled by Betty Arnold and 
costing $2:25 from USGPO (or from 
HMSO in this country). It is Miscellaneous 
Publication 240 and, with NBS Circular 460 and 
Supplement thereto, completes the listing of all 
that department’s publications since 1901. 

A proud boast adorns the cover of the Dent 
(Aldine House, Bedford Street, London WC2) 
Everyman’s Library Catalogue. It is “* A classi- 
fied and annotated catalogue of the great books 
of the world.” With this catalogue came Dent’s 
spring and summer list, and also Spring Reading 
from Phoenix, whose address is 10-13 Bedford 
Street—which I feel may be the same as Aldine 
House. 

It is really getting quite difficult to know where 
to stop on this Russian business but I feel a 
compulsion (had I a brain you might say it has 
been washed—or maybe just gone over with a 
damp sponge) to mention anything likely to 
keep my readers “ with it.’ For instance: 
Translation from -Russian for Scientists, by C. R. 
Buxton and H. S. Jackson, and published by 
~—rapeg (17 Stanhope Street, Glasgow, C4) at 

Ss. 

You may remember I did a little bit about 
Pinchin Johnson’s The Evolution of Electro- 
Magnetic Machines which they prepared for the 
Electrical Engineers’ Exhibition this year. Well, 
it seems that a Danish visitor to the exhibition 
walked on to P.J.’s stand and presented to them 
No. 87 of a 400 limited private edition of 
H. C. Oersted, Discoverer of Electro-Magnetism. 
If anybody is interested, they can consult the 
copy at Pinchin Johnson’s place at 4 Carlton 
Gardens, London SWI. 

British Geon Limited, of Devonshire House, 
Piccadilly, London WI, produce Breon pvc 
and nitrile rubbers (another thing about which 
I know nothing) and they have produced a 
German language version of their technical 
booklet und wenn es man der On The Shelf in 
Deutschland liest gibt or words to that effect 
he can get a copy from Rasmus Gebruder & Co., 
Streitshof, Poststrasse 14, Hamburg 36, West 
Germany. 

verb. sap. They have just held the third 
Tokyo International Book Exhibition (guess 
where) and 1,000 publishers from 27 countries 
took part. This has something to do with 
straws and wind direction. 

You really must buy the Ministry of Agri- 
culture, Fisheries and Food Advisory Leaflet 
No. 89 (from HMSO). It is called simply 
Couch or Twitch and costs 3d. 
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Cooperative Astronautics 


Spaceflight Technology: Proceedings of the 
First Commonwealth Spaceflight Symposium, 
organized by the British Interplanetary Society, 
1959. Edited by KENNETH W. GATLAND. 
Academic Press. (75s) 


Spaceflight has developed, in less than a decade, 
from being almost a dirty word to a technology 
which is even considered worthy of attention 
by the Royal Society. During this period there 
has been but one body in this country which has 
consistently worked for international cooperation 
in the field—the British Interplanetary Society. 

It is now generally recognized that countries 
other than the USSR and USA must cooperate 
if they are to take a major part (or for that 
matter a significant minor part) in the exploration 
of space. The BIS recognized the potentialities 
of Commonwealth cooperation some years ago 
and in the hope (rather a vain one it would now 
appear) of prodding the authorities into some 
positive action organised a Commonwealth 
Spaceflight Symposium. It took place in London 
in August, 1959, a week prior to the Tenth 
International Astronautical Congress, which was 
also organised by the BIS. The British aircraft 
industry responded readily to the request of the 
BIS Council for help and provided many of the 
papers read during the three days of meetings. 
As a result of this symposium a committee was 
formed comprising BIS and industrial representa- 
tives. This committee drew up recommendations 
for a UK-Commonwealth-European spaceflight 
programme which were placed before the Prime 
Minister in March, 1960. Its representatives 
were also instrumental in forming a Parliamen- 
tary Spaceflight Committee. 

The present book is a compilation of the 
majority of the papers read at the Common- 
wealth Spaceflight Symposium, and one is 
immediately impressed by the fact that they are 
mostly original papers—how often does one see 
the same names dishing up the same “ state-of- 
the-art’? papers in slightly varying guises. 
Indeed out of eighteen papers fifteen contain 
original material and many of these are descrip- 
tions of work being carried out by the British 
aircraft industry. It is not intended to single 
out the remaining three review papers as they are 
all very good papers of their type. 

The volume has been split into nine sections: 
Programmes and economics (4 papers); Launch- 
ing vehicles (4 papers); Aero-space vehicles and 
re-entry (3 papers); Propulsion systems (1 paper); 
Space vehicle cabins (1 paper); Instrumentation 
(1 paper); Tracking and communication (2 
papers); Navigation (1 paper); and Exploration 
of the moon (1 paper). An interesting and 
unusual contribution in the first section is that 
of Derek Wragge Morley, the scientific corre- 
spondent of the Financial Times on ‘“‘ The 
Economics of Spaceflight.’’ His considerations 
are naturally based largely on American figures 


but as development costs in the Commonwealth 
are cheaper by a factor of perhaps one-third 
or even more he concludes that spaceflight 
research is not economically beyond the reach 
of the Commonwealth. He suggests that a two 
or three man satellite would not prove an 
excessive financial burden if spread throughout 
the Commonwealth. 

The types of space vehicle that could be 
developed are dealt with in two papers, one by 
Pardoe of de Havilland on a “ General review 
of a British spaceflight programme based on 
Blue Streak,” and the other by Watson op 
** Astronautics at Armstrong Whitworth’s,” 
Blue Streak is—or perhaps one should say 
““was’’—our only potential satellite booster 
and Pardoe considers the use of this in conjune- 
tion with Black Knight as a second stage. The 
result is a very convincing series of instrument- 
carrying satellites of increasing size. 

Watson’s paper takes this series a stage 
further by proposing a small satellite to carry two 
men. A three-stage launching vehicle of about 
160 tons would be used to put the 2 ton satellite 
into orbit. The first stage booster would be 
larger than Blue Streak and would presumably 
have been the next vehicle in our hypothetical 
ICBM armament. 

It is interesting to note that a paper presented 
by the Rocket Propulsion Establishment, West- 
cott, at a recent BIS symposium proposed the 
use of a liquid oxygen-liquid hydrogen third 
stage on a Blue Streak-Black Knight combination 
to soft-land instruments on the moon. 

It is obviously impractical to comment in 
detail on such a diversity of papers in a short 
review. Suffice to say that almost every paper 
ties in in some way with the general theme that 
the Commonwealth should take a much more 
active part in space research. As Pardoe says 
**.. we should be four to five years late in 
our early experience of these new things; this 
must surely be relatively unimportant when 
we look back in fifty years time to the present 
age.” 

There is an adequate index and the high 
standard of production is that expected of 
Academic Press. One criticism, which can be 
levelled at most symposium proceedings, is that 
it is too late in making its appearance. All 
of these papers were available as preprints in 
August, 1959, and one would have thought that 
with a little organisation this book could have 
been produced by the middle of 1960 at the 
latest. 

Just one final thought—anyone reading this 
volume must surely be convinced that the 
Commonwealth could make its mark in space- 
flight. If a rich philanthropic space enthusiast 
reads this review he could possibly change our 
future in space by sending every MP a copy. 


J. HUMPHRIES 





Diesels Afioat 


Marine Diesel Engines. By C. C. POUNDER. 2nd 


Edition. George Newnes. (70s) 

Modern technology has the frequent misfortune 
to be expressed to the nearest decimal point. 
That is, one seldom finds a modern textbook 
paying due regard to the art as well as the 
science of engineering. 

In the field of metallurgy, for example, the 
current range of alloy steels forms an impressive 
and tempting array to such an extent that the 
designer is unwittingly drawn away from the less 
exotic materials, such as mild steel, which has 
over the years proved it’s value both in tempera- 
ment and cost. 

In the world of heavy oil engines the mere 
size and weight of the machinery have a consider- 
able influence on the selection of materials and 
it is doubtful if much would be gained by using 
expensive alloy steels to save weight. 

These are some of the impressions prompted 


by the second edition of Mr. Pounder’s book, 
and the author’s wisdom is backed by examples 
quoted from experience of the relative merits of 
mild and alloy steels, in the short chapter 
devoted to metal fatigue. 

The main difference, however, between the 
first and second editions is the current emphasis 
on turbocharging. In addition to a chapter 
devoted to the fundamentals of pressure charging 
and charge air cooling, reference is made to this 
subject in most of the chapters dealing with 
the well known makes of propulsion engines in 
present day use. 

As in the first edition, these sections are con- 
tributed by specialists intimately connected with 
such manufacturers as Doxford, Werkspoor, 
Sulzer, MAN, British Polar, and Harland and 
Wolff. A valuable addition to the above range 
is the Stork engine, particularly, the HOTLo. 

This engine has been developed for use with 
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esidual fuels and with a view to maximum 
newt production from waste heat. Of particular 
interest is the use of four poppet valves on the 
exhaust and the advantages thus gained when 
applied to turbocharging, which is the special 
feature of this engine. — ; : 
Burmeister and Wain are represented in this 
edition with reference to their current engines, 
which are all turbocharged. The simplest 
examples of power-weight comparison appear 
in this section which, together with the per- 
formance data on turbochargers, go to form the 
body of the thesis which is otherwise somewhat 
lacking in detail. 
The author, quite rightly, makes no excuse for 
retaining a chapter covering the elementary 
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theory of oil engine design and his conservative- 
ness is further emphasised by references to 
generous bedplate and crankshaft proportions 
in the chapter on Harland and Wolff engines. 

In keeping with the rest of the book, this 
chapter is rich in illustrations and it is here 
that the author’s artistry becomes apparent 
by the ease with which his subject is conveyed 
to the reader. 

It is indeed refreshing to find such frankness 
in references to the materials used in particular 
engines together with the reasons associated 
with certain aspects of design and manufacture. 
This sort of information tends, often justifiably, 
to be shrouded in mystery by many of the 
smaller engine builders. 





Publications 


But it is unfortunate that the scope of the 
book does not include some observations on 
future trends in marine propulsion, such as the 
practicable application of multi-engine installa- 
tions and the use of nuclear power, but the 
author no doubt considers that this information 
is of little value to the sea-borne engineer who 
is anxious to keep by him only these works 
of reference calculated to be of possible every- 
day assistance. 

In this respect, and as a design authority, 
Marine Diesel Engines is an excellent companion 
to its contemporaries in this field and is enhanced 
by an ample index and a useful set of conversion 


tables. 
C. H. HUDSON 





Accuracy in Timber Working 


Principles of Machine Woodworking: Sawing and 
Planing. By A. H. Haycocx. 2nd Edition. 
Technical Press. (15s) 

Workshop practice in the woodworking industry 

has tended until recently to lean too heavily on 

the empirical and rule of thumb, with all the 
resulting deficiencies and gaps reflected in an 
unevenness of machining methods and mainten- 
ance and the quality of product. It is only lately 
that technical books have dealt adequately with 
the basic principles of machine woodworking 

and the present volume is a good example. A 

second edition, it is one of a series on the subject. 
Sawing and Planing is a sound book, remark- 

able both for its conciseness and the balanced 
compression of its coverage. Its author, Mr. 

Haycock, is no theorist on his subject; he spent 

many years on the shop floor, and no writer 

could bring a more practical and commonsense 
approach to bear, which is evident in every 


chapter—in weighing the pros and cons of 
various methods, in the explanations of small 
detail and in the enlightening asides. 

The section on sawing covers, in separate 
chapters, circular rip-saws, circular crosscutting 
saws, dimension saws and the narrow bandsaw. 
Methods of working the machines, design of 
teeth, types of work and saw maintenance are 
discussed. The section on planing examines 
types of planers, cutter blocks, knife setting and 
grinding, knife jointing and the capabilities of the 
various designs of planer. 

The book was first published in 1948, but 
since then sawing and planing machines have 
undergone little or no real change. The author 
notes, however, the gradual ousting of the roller- 
feed circular saw by the band resaw. The latter 
places less demand on skill for its efficient 
working and so, in these modern times, it offers 
solid attractions from the labour viewpoint. 


The most notable development in machine 
woodworking since Sawing and Planing was first 
published is the widespread introduction of 
tungsten carbide tipped saws and cutters. A 
short but useful chapter has been added in this 
second edition which describes these tools and 
their particular suitability for cutting abrasive 
woods, the import of which has greatly increased 
in recent years, and for cutting sheet materials, 
such as chipboard, which have a high resin 
content. 

The book provides an excellent grounding for 
the apprentice and for the machinist who feels 
that his practical experience might usefully be 
supplemented with a firmer grasp of underlying 
principles. Good line drawings and half-tones 
accompany the text. The type face is easy to 
read and the general production is good. 


P. NAIRN 





Metal Mechanisms—Friction, Fracture, Fatigue 


The Structure of Metals—A Modern Conception. 
Lectures delivered at the Institution of Metal- 
lurgists Refresher Course, 1958. Published for 
the Institution of Metallurgists by Interscience 
Publishers Ineorporated, New York; Iliffe, 
London. (25s) 

Fracture: Proceedings of an International Con- 
ference on the Atomic Mechanisms of Fracture, 
Swampscott, Massachusetts, April, 1959. Pub- 
lished jointly by The Technology Press of 
Massachusetts Institute of Technology and 
John Wiley and Sons, New York and London. 
(140s) 

Symposium on Basic Mechanisms of Fatigue, 
Boston, June, 1958. ASTM Special Technical 
Publication No. 237. American Society for 
Testing Materials, 1916 Race Street, Phila- 
delphia 3, Pennsylvania. ($3 members, $3-75 
non-members.) 

Metal Fatigue. Edited by J. A. Pope. 
and Hall. (70s) 

Friction and Wear: Proceedings of the Sympo- 
sium on Friction and Wear, General Motors 
Research Laboratories, Detroit, 1957. Elsevier 
Publishing Company, Amsterdam; Van 
Nostrand, London. (36s 6d) 


Friction and wear, fracture and fatigue are 
troubles liable to beset every practising engineer. 
None can fail to be interested in modern develop- 
ments in the theory of these phenomena, but few 
can find time to attend the many conferences on 
these subjects; the published proceedings of the 
conferences should therefore attract many readers. 

Conferences are of diverse kinds, ranging from 
refresher courses for the general on established 
facts and theories to small meetings of a few 
specialists to discuss very recent work in some 
narrow field. Of the five volumes under review 
the first and fourth relate to refresher courses of 
the former kind, the third and fifth to symposia 
of the latter; but the second volume is broader 
in scope and relates to a conference called to 
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promote contact between diverse disciplines in 
regard to observations on fracture. 

The first refresher course, one of the series 
organized by the Institution of Metallurgists, 
comprises four articles on the present state of 
knowledge of the structure of metals. In the 
first Professor Raynor describes the successes of 
the theory of wave mechanics in accounting for the 
principal electrical, thermal and magnetic proper- 
ties of metals and alloys, and in the second Dr. 
Catterall reviews the experimental methods by 
which the electron theory of metals may be 
verified and developed. 

Despite the great achievements of the past 
30 years much more remains to be done and 
neither author makes light of the difficulties 
hedging future progress; and in respect of ferrous 
materials and alloys in general Professor Raynor 
points the need for more attention to be paid to 
the directional properties of the electronic dis- 
tributions round individual atoms. With regard 
to mechanical properties, electron theory at 
present offers little more than a hint that the 
close-packed crystalline structures should be 
rather stable, except in respect of deformation 
by slip or twinning, which leave the lattice largely 
undisturbed. Yet even this comforting assur- 
ance is no sooner offered than it is in effect with- 
drawn because in the third and fourth articles 
Professor Quarrell and Dr. Nutting make it clear 
that the perfect lattice is very seldom met with. 

On the presumption that the perfect lattice 
should be super strong, modern theory of metals 
is based on the conception of intense fields of 
locked-in stresses occasioned by particular types 
of lattice misfit, termed “dislocations.” Pro- 
fessor Quarrell recounts the development of the 
theory of dislocations and Dr. Nutting presents 
the experimental evidence of their existence. The 
essence of dislocation theory is to provide a 
mechanism for deformation by slip over part 
of a crystal plane but this basic mechanism does 
not suffice, because by uniform translation the 





simplest forms of dislocation would annul them- 
selves, leaving a perfect lattice. The basic 
mechanism has therefore to be supplemented 
by diverse “* locking mechanisms ” which prevent 
or hinder motion of the dislocations or provide 
for generation of new dislocations within the 
lattice. It is by the development of the con- 
ception of locking mechanisms that dislocation 
theory has found its chief application in the theory 
of strain hardening. 

Dislocation theory does not in itself provide 
any mechanism for rupture, except insofar as a 
pile-up of dislocations behind a barrier to their 
further progress, or an aggregation of vacant 
lattice sites, may cause an intense concentration 
of stress sufficient to overcome cohesion. Several 
papers in the second volume postulate mechan- 
isms of this kind and others present experimental 
evidence in favour of one mechanism rather than 
another. The majority opinion considers that 
even cleavage along a crystal plane must always 
be triggered by some shear information either by 
interaction of dislocation movements or by 
formation of twins. 

The volume also includes papers on fracture of 
non-metallic materials, and comparison between 
metals and non-metals in respect of fracture 
stimulates thought without leading to any par- 
ticular conclusion. Similarly surveys of ductile 
and semi-ductile fracture lead no further than 
to an appreciation that final rupture of the heavily 
deformed material is not so very different from a 
brittle type failure. This volume is prefaced by 
surveys by Dr. Barrett of the present state of 
knowledge of cleavage, of fatigue and ductile 
fracture by Professor Honeycombe and of frac- 
ture at high temperature by Dr. Grant; and these 
surveys are followed by a general outline of some 
recent views on the theory of fracture by Professor 
Cottrell. 

The six papers in the fracture conference which 
deal with fatigue are all concerned with the 
changes of surface structure which result from 
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repeated loading, with emphasis of course on the 
stage at which recognizable cracks become 
apparent. These matters were also the subject 
of the symposium sponsored by ASTM of which 
the proceedings are reported in the third volume. 
Either set of papers affords a survey of present 
day views as to the manner in which slip move- 
ments develop into cracks. 

A point stressed by Dr. Wood is that the 
fatigue process ought strictly to be regarded in 
two parts, according to the order of endurance. 
Fatigue after short endurance results from 
deformation not distinctly different from that 
which occurs under static loading and it is 
accompanied by appreciable strain hardening, 
attributable to multiplication of dislocations; 
whereas in fatigue after long endurance under a 
lower range of stress there is no noticeable 
hardening. In the latter case it seems that many 
of the dislocations move to and fro so that the 
total energy absorbed in plastic deformation 
becomes many times greater than in a static test 
or in a fatigue test of short endurance. This 
repeated plastic movement may continue inde- 
finitely long, but very often the process is accom- 
panied by the gradual migration of disturbances 
to the surface where they may eventually develop 
into cracks or fissures. A great part of the 
experimental work on fatigue reported in these 
two volumes relates to examination of the surface 
disturbances by electron micrography, taper 
sectioning and similar techniques. 

The fourth volume reports the proceedings at 
a course on fatigue held at Nottingham Uni- 
versity in 1955. The course was designed for 
practising engineers with the general aim to 
present the basic facts about fatigue in a manner 
which might help the designer to avoid the risk 
of fatigue failures. With this aim a course of 
lectures by Professor Pope and others on the 
fundamental aspects, including cumulative dam- 
age, corrosion fatigue, fretting corrosion and 
crack propagation were intermingled with 
lectures on the fatigue properties of the chief 
engineering materials and of typical engineering 
components, such as bolted joints and welds, 
together with more general talks on fatigue tests 
on large structures and on the estimation of 
fatigue life in service. A severely practical 
course of this type does not of course vie with 


conferences in which recent research is the 
dominant theme, but it does afford opportunity 
to consider how recent developments in research 
may be expected to influence practical design. 

Friction and wear are usually considered 
apart from problems of deformation, fracture 
and fatigue, and in the symposium reported in 
the fifth volume only passing reference is made 
to the other subjects. Nevertheless, friction 
does result from plastic deformation, wear does 
involve fracture, and the type of fatigue on 
which the engineer stands in most need of 
better information is undoubtedly that caused by 
fretting. 

Five of the eight papers delivered at this 
symposium develop aspects of the basic con- 
ception of friction and wear as occasioned by 
welding of the contacting surfaces at their few 
regions of contact followed by rupture of these 
bonds either at the interface or within one of 
the two materials; one deals with rolling friction, 
one with the stick-slip process, and one with the 
efficacy of solid molecular films in protecting the 
contacting surfaces. Rolling friction is shown 
to be directly proportional to elastic hysteresis 
in the. contacting bodies and it increases rapidly 
when the loading is sufficient to cause plastic 
deformation. Sliding friction and wear show 
only moderate conformity with the expected 
influence of metallurgical factors but the marked 
influence of the ambient atmosphere indicates 
that factors other than metal-to-metal welding 
play an important part. At very high rubbing 
speeds up to 600 metres per sec, achieved by 
means of a ball rotating while suspended freely 
in a magnetic field, the coefficient of friction is 
low (0-1 to 0-2) and the contacting surfaces 
become highly polished; but with some metals 
there is a critical speed above which. the surface 
is turned to dust. This effect is attributable to 
the limited velocity of waves of plastic deforma- 
tion, which results in the surface asperities being 
toin away before they can distort. In the course 
of discussion on effects of this kind Dr. Bowden 
remarked that the role of dislocation movements 
in friction and wear could not be usefully 
discussed until their role in fracture was better 
understood. 

Clearly the present state of knowledge of the 
structure of metals in respect of their mechanical 
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Copies of any of the following trade publications 
are obtainable from the addresses given, though 
distribution is sometimes restricted. 


Materials 


Heat Transfer Medium. IMPERIAL CHEMICAL INDUS- 
TRIES Ltp., Millbank, London SWI. Basic tech- 
nical properties of Thermocal DF, an ethylene 
glycol heat transfer medium. 9 pp. unill. 

Cast-to-form Tools. JOHN HARPER AND Co. LTp., 
Willenhall, Staffs. This company offer a service 
in casting dies and tools in various grades of cast 
iron (Meehanite and SG). Some of the possi- 
bilities. 6 pp. ill. 

Lagging Paints. ENFIELD CHEMICALS LTD., Clayton- 
le-Moors, Accrington, Lancs. Where insulation 
is finished with hard-setting compound, two coats 
of this paint will seal the surface and provide a 
decorative finish. 5 pp. unill. 

Low Heat Input Electrodes. WELDING IMPROVEMENTS 
Ltp., PO Box 32, Lady’s Lane, Northampton. A 
range of joining alloys with low heat input is sold 
under the name Fontargen. Brief characteristics. 
1 p. unill. 

Hammer Finish, P. AND A. New L1tp., Station 
Works, Gomshall, Nr. Guildford, Surrey. A new 
enamel hammer finish called Panodec QD is 
thinned with white spirit and can be air-dryed or 
stoved. Colour card. 

Sprockets. Link Be_t Co., Prudential Plaza, 
Chicago 1, Ill., USA. Cast tooth sprockets for 
132 different chain numbers. Types include arm 
centre, plate centre, segmental and split rim. 
Book 2867, 12 pp. ill. 

Oil Burner Valves. Zwicky Ltp., Slough, Bucks. 
Pressure control and regulating valves for oil 
burners; range from 4 to 60 Ib per sq. in standard 
models; flows up to 3,000 gallons per hour. 
Brochure, 8 pp. ill. 


New Books 


Warmebehandlung der Staihle. By HANS STUDEMANN 
Carl Hanser Verlag, Kolbergerstrasse 22, Munich 27 
(9:80 DM) 

Written primarily for the metallurgy student (HNC- 

degree level), this is a well-illustrated account of the 

physics and technology of the heat treatment of steels. 

Starting from the structure of matter and the rudi- 

ments of crystal physics, the author deals systema- 

tically with iron-carbon alloys, heat treatment 
processes, alloy steels, transformation diagrams 

(time-temperature), surface hardening, the heat 

treatment of cast iron, the testing of treated steels 

and heat treatment plant. 


Graphic Statics. By Cyrit S. BENSON. 
(25s) 


The rules for graphically finding forces in determinate 
frames are stated (using Bow’s notation). Thirty-odd 
structures are then determined graphically for various 
conditions; all the force diagrams are given. 


By: J.-E. 


Batsford. 


The Design of Cylindrical Shell Roofs. 
Gipson. 2nd Edition. Spon. (52s 6d) 


This edition has four new chapters, covering the use 
of electronic computers for shell calculations, cement 
mortar model shells, the design of columns, and 
construction methods. The chapters which formed 
the first edition (mathematical procedures used in shell 
design, illustrated by worked examples) are substan- 
tially unaltered. 


An Introduction to A-C Circuit Theory. By JosEPH 
BRIAN EARNSHAW. Macmillan. (20s) 


Catering primarily for degree-level physics and 
electronic engineering students, the author usefully 
covers the familiar ground of network theorems, 
power theory, bridge circuits, gain-phase analysis, 
resonance and inductively-coupled circuits. Vector 
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properties is too incomplete to justify a dogmatic 
attitude with regard to any working hypothesis: 
the sole test is the success of the hypothesis in 


coordinating the ascertained facts. For instanee, _ 


an adherent of the old conception of a cleay; 
strength and a rupture strength, each varyj 
with temperature and each subject to the 
influences of notch effect and strain rate, would 
find much in the volume on fracture to support 
and reinforce that concept, particulariy with 
regard to the influence of crystal orientation ip 
rendering cleavage more or less likely than slip 
or twinning. Moreover, he could bow to the 
general opinion that that concept is old hat and 
still ask whether that hat does not still fit; 
even if cleavage must be triggered by prior 
plastic deformation it seems that the trigger is 
always pulled. Until someone may devise a 
mechanism to jam the trigger the old concept 
is of more value to the engineer than the new 
one. 

Similarly, in respect of fatigue the design 
engineer will be wise to adhere to an old 
fashioned view and to base his design on no 
more recondite knowledge of his material than 
its tensile strength. There is no scrap of evidence 
in all the papers on fatigue which would render 
that precept out of date. Indeed, where the 
fatigue strength may appear unduly low by 
comparison with the tensile strength the cause 
appears to lie in concentrations of stress round 
hard inclusions. While the engineer patiently 
waits for the metallurgist to eliminate that fault 
he has plenty to do in reducing the concen- 
trations which he himself introduces. 

Meanwhile, it is surely time that a little closer 
attention were paid to the correlation between 
fatigue and the tensile strength. The beneficial 
effect of mean compressive stress is well instanced 
in several places in the fourth volume, notably 
in the chapter on cast iron, and this benefit is 
now often exploited in practical engineering. 
It is odd that no detailed examination has been 
made of the effect of the sign of the mean stress 
on the nature of the fatigue damage; but anyone 
who may feel disposed to explore this question 
would do well first to read all five of these 
volumes. 

H. 1. 400xK 


The Reviewers 


Mr. J. Humphries, B.Sc. (Eng.), A.M.I.Mech.E., 
A.F.R.Ae.S., F.B.LS., is a Principal Scientific 
Officer at the Dounreay Experimental Reactor 
Establishment of the United Kingdom Atomic 
Energy Authority. He has also been a member 
of council of the British Interplanetary Society and 
author of Rockets and Guided Missiles (Benn). 


Mr. C. H. Hudson, A.M.I.Mech.E., is a project 
engineer with John Brown (S.E.N.D.) Limited, 
currently engaged on problems of heat transfer 
and automation. He formerly served with Davey, 
Paxman and Company Limited, where he took 
part in thermodynamic development work and with 
Capel and Company Limited, where he was in 
charge of the design of small high-speed oil engines. 


Mr. P. Nairn, B Sc., is editor of the journal Wood. 
He is an associate of the Institute of Wood Science 
and is particularly interested in forestry, timber 
design and construction. 


Mr. H. L. Cox, M.A., A.M.I.Mech.E., F.R.Ae.S., is 
a senior principal scientific officer at the National 
Physical Laboratory and a fellow of the Physical 
Society. From 1926 to 1936 he worked with 
H. J. Gough on fatigue of single metal crystals. 





and symbolic methods are introduced. Several of 
the 32 worked examples are used to supplement the 
theory. There are plenty of exercises (with answers). 


Gleichstrombahnen und Gleichstromfahrzeuge. VDE 
Buchreihe Part 6. VDE-Verlag, Bismarckstrasse 
33, Berlin-Charlottenburg 2. (28 DM). 


. 
A collection of twelve papers dealing with direct- 
current railways and vehicles arranged under the 
following headings: traction vehicles for overhead 
current supply; battery-driven vehicles; current 
supply for railways and vehicles. 
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Swift Selling Success of 
a Beryllium Monitor 


f THERE Were no last minute requests 
I there would be fewer chances for 
sales departments to show their paces—a 
situation unlikely to arise as manufac- 
turers find demands for their products 
flung at them from the far corners of 
the world. 

A recent and lively example comes 
from WINSTON ELECTRONICS, of Shep- 
perton, Middlesex, whose New York 
agents, EMIL GREINER, telephoned to 
ask for a Winston beryllium monitor 
to be sent for showing at the American 
Industrial Hygiene Convention held in 
the Sheraton Cadillac Hotel, Detroit, 
Michigan. 

The agents also wanted a sales engi- 
neer to go along with the equipment 
and demonstrate. Three days after the 
call the company had the equipment 
ready. The instrument, weighing 2 cwt, 
and Mr. J. Hawkins, Winston’s chief 
production engineer, were flown out 
to the United States. 

The Winston beryllium monitor, the 
product of years of cooperation with 
British ATOMIC ENERGY RESEARCH 
ESTABLISHMENT, proved to be above 
other types of equipment in its perform- 
ance in detecting beryllium particles in 
the atmosphere. Beryllium particles 
are by far the most deadly among metal 
dust. 

Following the Convention, the monitor 
was moved to the AMERICAN ATOMIC 
ENERGY CORPORATION, New York, 
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sent off to Soviet engineers. Although 
the office issuing tickets for the Fair 
had closed before the show opened, 
engineers who had received Solartron 
letters found that they were a sufficient 
letter of introduction to be given a ticket. 

The total value of orders received by 
the company for delivery to the USSR 
is now £250,000. 


Cheap Irrigation Encourages 
the Rhodesian Farmer 


Coffee, tea, vegetables and other 
valuable crops may be grown in 
Northern Rhodesia as the result of 
irrigation projects to be carried out in 
the dry areas of the Northern province. 

The first block of land, some of the 
best agricultural soil in the area, is some 
300 acres in the basin of Luitakila 
river. The Department of Water 
Affairs is constructing a system through 
which water from a strong perennial 
spring is to be syphoned across a river 
channel to storage tanks. The total 
extent of the project will be about 
137 square miles. 

An experimental farm has already 
been set up. The Colonial Office reports 
that crops such as coffee, tea, wheat and 
mixed vegetables are being tried. A firm 
of consulting engineers has told the 
Development Commissioner: ‘ For 
crops of this kind at average yields, the 
estimated cost of bulk irrigation water 
is very modest indeed in relation to the 
revenue that can be expected.”’ 

The annual fixed costs for the scheme 
have been calculated at about 38s an 
acre. 

Some idea of what this sum is in 
relation to the income from crops is 
given in the recent sale of coffee beans, 
grown under dry-land conditions, which 
were harvested at 6 cwt to the acre and 





where it was given two exhaustive trials, 
one for three days and the other for a 
week. On the results of these trials the | 
instrument was modified to cope with 
the special atmospheric conditions and 
high humidity under which it is expected | 
to work for the AAEC. 

Produced under licence from the 
UKAEA, the monitor has been designed 
for use in beryllium refineries. It is 
employed in searching for leaks on the 
initial run-up of plant and in machine | 
shops where beryllium is being pro- 
cessed. 


Export Manager Typed 
as Trade Fair Fell 


The largest of the contracts for elec- 
tronic equipment placed by the Soviet 
trading authority, VO MASHPRIBORGIN- 
TORG, as the result of the British Trade 


sold at £345 a ton. It is intended to 
establish trial plots at Luitakila and then 
to hand them over to African farmers. 


Steel Price Changes 
Since 1956 


Faced with increases in its costs 
amounting to £25 million a year, the 
British iron and steel industry has been 
permitted an uplift in its home prices 
which will bring in £7-5 million a year. 

The quick response of the British Iron 
and Steel Federation to the one per cent 
increase granted by the Iron and Steel 
Board was to describe the change as 
“totally inadequate having regard to 
the recent additional cost burdens on 
the industry.”’ 

Export prices are not decided by the 
Board which has made the following 





Fair in Moscow was for instruments 
worth £170,000 from SOLARTRON. 

Last of the Solartron staff to return 
home from the Fair was Mr. Denis 
Hendry, export manager of the Solar- 
tron Electronic Group, who stayed 
behind to complete the signing of the 
agreement. He was in fact still typing 
out the details while the accommodation 
used at the exhibition was being dis- 
mantled around him. 

More than half of the contract is 
for oscilloscopes and digital voltmeters. 
Digital recording equipment and X-ray 
spectrometers are on the list of equip- 
ment. 

Solartron had carefully prepared the 
ground before they ever set foot in the 
Sokoiniki Park. A long publicity cam- 
Paign had been carried on beforehand 














main home price alterations over the 
last five years. (See below). 

The steel companies now given an 
increase meeting less than a third of their 
extra cost burden, (and imposition of a 
payroll tax without change in the profits 


905 


and some 2,000 personal letters had been | Iron and Steel Board’s rather obvious | will be for the impervious core and 


statement—* The Board regards it as of 
particular importance that producers 
should achieve the greatest possible cost 
savings through higher efficiencies.” 


and steel industry for sale in both home 
and overseas markets is approximately 
18 million tons. 

The | per cent all round increase took 
effect from 19 June. 





Closed Circuit View 
of the Overdrafts 


Closed circuit television, enabling bank 
clients and members of the staff to see 
ledger sheets without the delay of 
bringing them to the ground floor offices, 
has been installed by Coutts BANK at 
a second branch. 

Three months ago Coutts put a 
closed circuit system into their new 
Lombard Street branch. The second 
branch to take up the EMI system is at 
Cadogan Place, Chelsea. 

Ledger sheets whose details 
wanted in the manager’s office, the 
waiting room or the general office are 
placed in a document scanner equipped 
with an EMI ELEctronics closed circuit 


ledger room. The receivers on the 
ground floor are turntable mounted and 
can be swung round for viewing by 
more than one person. There is a 
telephone link between each receiver 
and the ledger room. 

One strong advantage of the system 
is that all the ground floor, of high 
value whether in Chelsea or the City, 
can be devoted to banking activities, 
but the staff have the same access to 
account details as if the accounts 
department were alongside them. 


Tenders for Dead Sea 


| Development Work 


| An international call for tenders is 
| shortly to be made by the Deap Sza | 
| Works Limited, of Beer Sheba, Israel, 
for the construction of works ex- | 
tending the evaporation area north 
of the existing facilities in the southern 
Israeli part of the Dead Sea. The | 
extension will be made up of evaporation 
pans and a feeder canal. 

The works will amount chiefly to the 
building of dykes by underwater placing | 
of fill material. The Dead Sea Works | 
explain that the dykes are made of 
pervious river bed material with an 
impervious clay core, and are protected 
with rubble. 

Underwater excavation will be re- 
quired in some sections in order to 
reach a clay layer underlying the first 
main salt stratum, which is 10 ft thick | 
in places. 

In a total length of dyke of about 
37 miles, much of which will be at an | 
average height of 74 metres above the | 
sea bed, the volume of material is 











taxes could make the position worse) 
will have derived small comfort from the | 


expected to be around 9 million- cubic 
metres. Ten per cent of the material | 


Five Year Price Moves 





8 February 1960 
28 November 1960 


products and of tinplate 
Following the increase 
prices of some products 





An increase in maximum prices of most products, raising general 


An increase of 74 per cent over the whole range of iron and steel 


A reduction of some | to 3 per cent in selling prices over a wide range 


7 May 1956 
level of steel prices by around 5 per cent 
17 December 1956 An increase of 6 per cent in general steel price level 
26 July 1957 
products 
31 March 1958 
of steel products—First REDUCTION since 1939 
1 June 1959 A reduction in prices on large orders 


A reduction in the prices of hematite pig iron, most heavy steel 


on prices left price level unchanged 


in coal and coke prices in September, the 
were increased, others reduced. Net effect 











The full finished output of the iron | 


| 
are 


TV camera, by a girl operator in the | 


| The 









15 per cent for the rubble protection 
| slope. 

The estimated period of construction 
| is about three years and there will be 
specific datelines on which completion 
of certain sections will be required. 

| 

| 


| Saving on Factory Space 


| and Export Freight Costs 


| Swift expansion of their export business, 
| increased by 50 per cent, meant for 
| ADVANCE Motor SupPLigs, of Twicken- 
| ham, Middlesex, that their factory 
extensions only partially relieved the 
pressure on factory space. 

Inquiry into space saving measures 
led to the adoption of collapsible 
plywood cases in place of softwood 
cases. Since the plywood cases, by 
VENESTA PLywoop Limited, are delivered 
| flat the space saving was considerable. 

The side effects in assisting in main- 
| taining competitive export prices have 
| also been attractive. 

The first objective in redesigning the 
| packaging operation was to maintain 
| the degree of product protection. 
| Cylinder liners, piston rings, piston and 
liner assemblies, gudgeon pins, and the 
| whole make-up of reconditioning kits 
are among products being sent overseas. 

Varying conditions of humidity and 
dockside treatment are encountered in 
an export programme spread from 
| South East Asia to the West Coast of 
| the United States. 

Venesta Plywood produced a hinged 
case made from 5 mm birch plywood 
with metal edging. Despite the wide 





| range of products, standardization was 


achieved in three sizes of case, the 


| largest being produced in 6mm ply- 


wood. The products go into the cases 


| either in cartons or directly into wood 


wool. Where the destination is a high 
humidity country waterproof liners are 


| employed. 


No claim for damage has arisen in 
the eight months in which the new cases 
have been in use. Since freight charges 


| are paid by the overseas customer the 
| weight saved—56 1b for the softwood 


case and only 28 1b for the plywood 
version—amounts to a direct saving on 
purchase price. Advance Motor Supplies 
found that where a trolley had been 
used to move the softwood cases singly, 


| a boy can carry an empty plywood case 


under each arm. : 
Pilfering from a softwood case is 


| relatively easy since planks can be prised 
| off and then nailed back again. Opening 


a riveted plywood case without making 
it obvious is more or less impossible. 


Instrument Makers 


| Pleased with Moscow 


19 members of the SCIENTIFIC 
JNSTRUMENT MANUFACTURERS’ ASSOCIA- 
TION OF GREAT BRITAIN who took part 
in the combined stands at the British 
Trade Fair in Moscow are now reported 


| by the association to be well pleased 


with the results. 
Firm contracts were signed for 
three-quarters of the exhibits taken to 
the show, worth some £250,000. Pre- 
liminary contracts for considerable 
quantities of equipment to be exported 
to the USSR have also been signed. 
Reflecting the good relations set up 
through SIMA’s ‘exhibition in Moscow 
in the summer of 1960, the representatives 
of the Soviet trading organizations, 
though busy and hard bargainers, were 
found to be in friendly mood. 
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The Fordson 

Super Major 

Agricultural 
Tractor 


Apart from the natural process 
of periodical refinement, Brit- 
ain’s most numerous make of 
tractor displays a remarkable 
constancy of design. 


IF A Fordson Super Major Agricultural Tractor, 
fresh off the Dagenham production line, 
were to consult its birthday horoscope it would 
read: “‘ You are inclined to be heavy but you 
are powerful and responsive. You are a good 
mixer with other farm equipment. You have a 
life expectancy of about twelve years. Above all 
you are the child of a highly competitive world.” 

A farm tractor chugging lazily through the 
country lanes gives no hint of the intense com- 
petition that its manufacturer is having to face. 
Before purchase, its owner will have made a 
judicious choice of both size and of manufacturer 
—and his final selection will probably have 
depended on narrow margins. 

Personal preference is therefore bound to play 
an important part in selling tractors. The 
kind of close contact between manufacturer 
and customer practised by Fords is essential to 
any tractor’s success. 

Fordson tractors, the Super Major and the 
lighter Dexta, are produced by the Tractor Group 
of the Ford Motor Company Limited, with 
headquarters at 1 Ley Street, Ilford, Essex. 
The name “ Major ”’ graces a succession of highly 
respected medium powered tractors from the 
Ford stable. That Fordson have always been 
best sellers is due mainly to the well known 
Henry Ford maxim of quantity production to 
ensure a competitive selling price. 

The Fordson tractor’s basic design has changed 
little over the best part of 50 years. Yet the kind 
of competition it is up against has changed 
radically. In its early days it was fighting against 
three chief obstacles—the horse, the steam engine, 
and human prejudice. Today it has a harder 
task—to beat other tractors also backed by large 
resources and competing on equal terms. 

Like the motor car, the farm tractor owes its 
existence to the internal combustion engine. 
Early in the present century, mechanization of 
agriculture using steam as the prime mover had 
achieved a certain degree of acceptance, particu- 
larly in Britain and parts of America. But 


steam traction engines were far from ideal for 
farm life, being extravagant and cumbersome. 
With steam cable cultivation, wherein the engine 
remained stationary, weight was an asset; but 
other jobs cried out for a lighter and simpler 
machine. Sooner or later the internal combus- 
tion engine had to win. 

The story of its evolution and development 
is one of contribution by a number of different 
firms. In 1919 official trials were held near 
Lincoln, open to “ Agricultural Tractors and 
Self-Contained Motor Ploughs,” in which nearly 
60 machines took part, the products of no less 
than 31 different firms. At trials in 1930 the 
number of firms competing was down to twenty. 
Today there are less than ten firms making 
tractors in the UK; due to the twin factors of 
exacting working conditions and fierce com- 
petition, only the fittest have survived. 

Ford’s contribution started in 1913 with the 
model F, Henry Ford’s first production tractor. 
Being the son of a farmer, it was only natural 
that he should follow up his success with the 
Ford T motor car with a tractor that could 
travel cross-country and draw an implement. 
His chief aim was lightness and simplicity, 
resulting in a startling similarity to the tractor 
of today, despite the tremendous diversity of 
subsequent designs. The four-cylinders in line 
side valve engine came from his motor car— 
and the use of the cylinder block, sump and 
transmission housing assembly as the main 
frame instead of a separate chassis was probably 
inspired by the steam traction engines in which 
the boiler served the same purpose. A wheel 
arrangement similar to the traction engine was 
used, but the driving wheels had fixed steel 
spade lugs or “‘ spuds.”” Drive to the differential 
was by worm and wheel. 


EARLY FORESIGHT 


Henry Ford’s astonishing foresight saved the 
Fordson tractor from much unprofitable blind- 
alley seeking, and gave it a long term lead over 
the majority of its competitors. The company 
were able to continue selling the F virtually 
unaltered for fifteen years. Production started 
at Detroit, and in 1917 it came to this country 
when Lloyd George, then Minister of Munitions, 
ordered 5,000 to help beat the U-boat blockade. 
In 1919 Ford set up an assembly plant for 
tractors, cars and trucks at Cork, Ireland. On 
the model F that went to the Lincoln trials, the 
judges reported: “‘ This light tractor is easy to 
manipulate and capable of turning in a short 
space. With a two-furrow plough it accomplished 
a considerable amount of work. ... here 
again the same tendency to sacrifice quality of 
work for speed was apparent. 

“This tractor drove a threshing machine 
satisfactorily, but is unsuitable for road haulage, 
having neither springs nor brakes.” 

By 1927 tractor sales had waned so badly 
due to a farming depression that Ford moved 
the complete Detroit tractor plant to Cork 
which then concentrated on tractors. In 1928 
he introduced an improved tractor, the model N, 
in which the cylinder bore was increased from 
4 in to 44 in, a governor was added and the not 
too satisfactory flywheel ignition system of the 
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F replaced by a magneto. These two moves 
gave the Fordson just the impetus it needed, 
and the N started selling in Europe and the 
Middle East as well as in the UK. 

In 1933 tractor production was transferred 
to Dagenham, originally planned at about 
20 machines per day but rising within weeks to 50, 
Improvements to the Model N during this period, 
partly inspired by American competition, in- 
cluded the provision of power take-off (for a 
towed implement requiring a separate drive), 
and alternative gear ratios giving a choice of 
top speed of 7:5 mph in place of the old 
4:3 mph. To Fords goes the credit for having 
introduced pneumatic tyres for tractors into 
Britain in 1934 and for initiating unceasing 
research in collaboration with tyre manufac- 
turers. Tyre design is of vital importance. 

Between the outbreak of war and August 1945, 
136,811 model N’s were turned out, representing 
95 per cent of all tractors produced in Britain. 
Then the E27N, the original Fordson Major, 
appeared, the result of a Government request in 
1943 for a tractor based on the N but capable of 
ploughing three furrows instead of two anywhere 
in the UK. The chief alterations were to the 
gearbox and final drive. Discarding the worm 
drive in favour of a crown wheel and pinion 
gave a 25 per cent increase in drawbar horse- 
power. There were also several refinements 
including a single plate wet clutch, steering 
brakes, and moving the power take-off to the rear. 
Electric starting and lighting were optional, and 
hydraulic lift equipment and three-point linkage 
were offered later. In 1948 the Perkins P6 
diesel was approved as a third engine variant. 

But the pre-1945 conditions that the Fordson 
had enjoyed were not to be repeated. Com- 
petition was becoming fiercer and the need for 
a breakaway from the previous line of develop- 
ment soon became urgent. Thus six years later 
the New Fordson Major made its debut, at the 
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Fig. 1 (left) The 1928 
Model N, the improved 
version of the earlier F. 
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Fig. 2 (right) Fordson 
UK tractor population 
curve. 
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Product Profile 


Hydraulic Lift Cylinder 
and Control Valves 


Position Control Cam 


Fig. 4 (right) Cutaway 
view of gearbox and 
hydraulics of the 


Main Control Spring 
Super Major. 


Hydroulic Pump 


Power Take-Off Shaft 


Fig. 5 (below) One of 
the first diesel-engined 
Fordson Majors. 


1951 Smithfield show. Increasing the compact- 
ness of the engine unit had enabled the bonnet 
to be lowered and restyled without prejudice to 
the essential ground clearance. 

The success of the diesel conversion of the 
old Major resulted in the emergence of a 
range of three engines possessing many common 
components. This helped to lower costs and 
enabled the diesel version of the New Major 
to be offered at an unprecedented price pro rata 
to its petrol and kerosine counterparts. The 
three engines incorporated many _ technical 
improvements such as wet cylinder liners, a five 
bearing crankshaft, and overhead valves. The 
low revving diesel was the direct injection type 
for easy starting. The company’s foresight in 
popularizing the diesel engine for tractors gradu- 
ally resulted in the other types being ousted, and 
today 99-6 per cent are diesel powered. 

The transmission was redesigned to include 
a gearbox giving six forward and two reverse 
gears, and the hydraulic pump was built in and 
driven by the power take-off shaft. The need 
for an industrial version of the agricultural 
tractor had become manifest by now, and 
henceforth each Fordson type was paralleled 
by an industrial version. Then early in 1958 
Fords started producing the 32 hp Dexta. With 
a new 3 cylinder diesel engine it gave them for 
the first time two machines in the wheeled 
agricultural/industrial categories. 

By the end of the year, after nearly 264,000 
had been produced, the Major was modified 


Flow Control Valve 


Operating Lever 


draulic Lift 
Exhaust Oil Filter 


with emphasis on increased power for the same 
fuel consumption. Improved performance was 
gained by modifying the rocker arms, camshaft, 
cylinder head and fuel injection system; other 
minor improvements were also incorporated. 

Nowadays no tractor maker can afford to 
stand still and in 1960 came the Super Major, 
the name Major being considered too valuable 
to discard. The newcomer retained the engine 
and transmission of the Power Major. The 
alterations lay chiefly in the hydraulics, the degree 
of refinement of which is the best yardstick for 
assessing the degree of sophistication of any 
kind of tractor. 

Tractor hydraulics were introduced by Harry 
Ferguson in conjunction with rear mounted 
3-point linkage. They permitted automatic 
governing of the depth of the implement by the 
resistance of the soil in which it was working 
(draught control). In this way, depth wheels for 
controlling implement depth were no longer 
necessary, and the arrangement also offered the 
facility of weight transfer from the implement to 
the rear wheels of the tractor, to give greater 
adhesion when needed. 

The hydraulics system embodied in the Dexta 
and the Super Major provides draught control 
by means of a lever which can also be used to 
actuate hydraulic cylinders on external equip- 
ment. Rate of response of the system is also 
under the driver’s control by means of a flow 
control valve. Choice of draught control or 
position control is made by means of a selector 
lever. 

It goes without saying that a tractor, to be 
popular, must be as comfortable, safe and easy 


Fig. 6  Arrangemeni of 3-point linkage. 
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to drive as it is possible to make it; points to 
which Fords always give special attention. 

Other noteworthy features of the Super 
Major are a hydraulic differential lock, disc 
brakes, improved front end styling with the 
headlamps set into the radiator, and readily 
convertible 3-point linkage for Category 1 or 2 
implements. The last mentioned highlights 
another very important selling point—if a farmer 
is going to invest £750 in a new tractor it must 
not force him into buying new implements. 

Fordsons are sold only through dealers who 
(a) can live up to the high standard of after-sales, 

field and spare parts service, and 
(b) do not stock any other make of tractor in the 

same Categories as the two Fordson machines. 

Expanding the market for Fordsons therefore 
depends on creating new outlets, a process that 
is continuous and particularly intensive in 
countries where the relative sales are low. Trac- 
tor sales are to some extent seasonal. In Britain, 
for instance, the spring sees a swing towards the 
light tractor, while the medium/heavy machine 
finds more favour in the autumn. 

The home and overseas markets are radically 
different. Whereas in most foreign countries the 
tractor population is on the increase, in this 
country it has become more or less stabilized at 
just below the half million mark and new tractors 
usually act as replacements for old petrol or 
kerosine machines. Exports account for 70 per 
cent of Fordson production, consisting mainly of 
Super Majors and Dextas in the approximate 
ratio of 2:1. In 1960 the total production 
figure was 71,500, an all-time record. Among 
the Super Major’s principal outlets are Finland, 
Australia and North America. 

The future will no doubt see a continuation 
of the gradual increase in tractor turnover 
that the Tractor Group enjoy, and which enable 
them successfully to practise the Henry Ford 
philosophy. Tractor production is scheduled 
to be transferred from Dagenham to a new 
factory at Basildon, Essex, within the next few 
years, to allow further expansion. Lastly, an 
association between Ransomes, Sims and Jeff- 
ries Limited, well known makers of agricultural 
equipment, in developing more sophisticated 
implements in step with tractor-mounted equip- 
ment, cannot but continue to be beneficial. 
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further Studies of 
Neutrino Reactions 


Beginning on I July this year, a new research 
rogramme with important implications in the 
field of physics will be carried out at the Savannah 
River reactor station, South Carolina, USA. 

The programme will be under the direction of 
Dr. F. Reines, Head of the Department of 
Physics, Case Institute of Technology, Cleveland, 
Ohio. Dr. Reines was co-leader of a Los Alamos 
Scientific Laboratory group which carried out 
an experiment in 1956 at Savannah River 
resulting in the detection and confirmation of 
the free neutrino, a particle without charge and 
with extremely small mass. 

The new work to be undertaken at Savannah 
River is part of a research programme involving 
low level counting experiments being conducted 
for the US Atomic Energy Commission by Case 
Institute, under a contract administered by the 
Chicago Operations Office of the Commission. 

Specifically, the research will be directed 
toward a greater understanding of low energy 
neutrino physics. The motivation for continued 
research in this field is the increasing importance 
of neutrino interactions for many banches of 
physics. Until now, only one free antineutrino 
interaction has been detected and its strength 
has been studied only in a preliminary way. In 
the current programme, this reaction of anti- 
neutrinos on protons will be measured with 
precision. 

In addition, the scientists hope to be able to 
detect and measure a second interaction of free 
antineutrinos with matter, i.e., interaction with 
deuterons. These advances require a com- 
bination of the unique Savannah River plant 
facilities and newly developed detectors. The 
information gathered will have a direct bearing 
on further, longer range experiments with low- 
energy antineutrinos. 


Electrochemical Polishing 
for Semiconductors 


An electrochemical technique for the rapid, 
scratch-free polishing of germanium and silicon 
wafers has been developed at the Bell Telephone 
Laboratories, New Jersey, USA. The new 
polishing method is much faster and more 
efficient than conventional polishing methods 
and will have important applications in the 
manufacture of transistors—both in reducing 
costs and in improving certain electrical charac- 
teristics. 

One of the major problems in the manufacture 
of transistors is maintaining an undamaged 
surface on the semiconductor slice which is used 
to form the active element of the device. In 
conventional manufacturing practice, these slices 
are prepared in four steps. First they are cut 
from a cylindrical single crystal, then they are 
lapped with a coarse abrasive, and polished on 
optical lapping machines. These three opera- 
tions produce a smooth, flat surface. In the 
final step, the slices are etched to remove all the 
residual mechanical damage to the crystal face 
caused by abrasive action. 

When there are deep scratches from lapping 
and polishing, the etchant cannot remove all 
the damage, and poor-quality transistors result. 
In contrast, electrochemical polishing does not 
introduce damage during processing. 

In the new Bell technique, semiconductor slices 
are mounted on a non-conducting disc. After 
electrical contact is made to the slices, they are 
placed on a polishing wheel over which an 
electrolyte flows. When the polishing wheel 
rotates, a film of electrolyte, whose thickness is 
determined principally by its own viscosity, 
separates and automatically maintains the semi- 
conductor at a relatively constant distance from 
the wheel. 

Dilute potassium hydroxide is the electrolyte 
used for the electropolishing of germanium, and 
dilute hydrofluoric acid is used for silicon. 
For n-type material, either germanium or silicon, 
it has been found desirable to illuminate the 
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semiconductor surface during the electroetching. 
The smoothness of the surface obtained by 
this new method is apparent through a study 
of photomicrographs of comparative surfaces. 
A mechanically polished surface shows distinct 
scratches when magnified 500 times. These 
Scratches are caused by broken pieces of abrasive 
and semiconductor, which are ground into the 
face of the polished slice. On the other hand, 
semiconductor slices polished by this new 
technique show no texture that can be associated 
with surface roughness even under electron- 
microscope examination at high magnification. 





Very much smoother semiconductor surfaces can 
be obtained by a new electrochemical polishing 
technique. 


New Ablation Process 
Developed 


Developed for manufacturing the nose cone 
of the United States Army’s “ Pershing”’ ballistic 
missile, the Martin Company have announced 
a process for producing a new and inexpensive 
ablative material. It has been designed to 
withstand the superheat of the nose cone’s 
meteor-like re-entry through the atmosphere, 
and it is estimated that it will save the US Army 
many thousands of dollars in development of the 
two-stage tactical missile. 

This major advance toward simplicity of 
missile manufacture is said to have required no 
new tooling, no new buildings and only a few 
men. The technique was developed by the 
Martin Company’s Baltimore Division, in coop- 
eration with the US Army Ballistic Missile 
Agency (ABMA) and Martin’s Orlando, Florida 
Division, where Pershing is produced. 

In addition to considerable cost saving, the 
new method of forming ablative insulation 
promises great reductions, both in nose cone 
weight and manufacturing time. 

Because of the great speed at which the 
missile travels within the earth’s atmosphere, its 
re-entry body (nose cone) is subjected to frictional 
heat of several thousand degrees Fahrenheit. 
Therefore, to protect the payload, a heat dissi- 
pating material must be applied to the outside 
of the nose cone. During re-entry through the 
atmosphere, part of this material evaporates, 
carrying much of the heat away with it. This 
roughly describes the process known as ablation. 

The new manufacturing method came into 
being when Martin engineers worked with 
ABMaA to develop a technique which would be 
effective in providing varying thicknesses of 
insulation in areas where heat reaches differing 
intensities. 

Under a test conducted by ABMA, the material 
proved able to withstand more than the peak 
temperatures encountered in Pershing’s hyper- 
sonic plunge through the atmosphere. The nose 
cones are currently being tested in flights from 
Cape Canaveral. 

According to Martin engineers, the new nose 
cone is lighter than earlier models which used a 
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moulded type of insulation. This weight saving 
is a considerable advantage in the development 
of missiles. 


Guidance System 
for Seaslug Mark 2 


The General Electric Company Limited have 
revealed that their Applied Electronics Labora- 
tories at Stanmore, Middlesex, have been 
entrusted with the development of the guidance 
receiver for the Mark 2 Seaslug ship-to-air 
missile. The existence of this new version of 
Seaslug was made known recently through the 
Navy Estimates. 

The Mark 2 Seaslug, which will have a greater 
range and speed than its predecessor, will be 
fitted in two guided-missile destroyers soon to be 
ordered. 

The equipment forming the guidance link is 
carried partly in the missile and partly on board 
ship, the shipboard installation being a large and 
sophisticated radar equipment known as the 
tracking radar: this is capable of locking-on to 
and following the specified target and producing 
a very narrow beam of radiation. The equipment 
contained in the missile, comprising guidance 
receiver and aerial system, is extremely light 
and compact. 

When a target is designated, the tracking 
radar is locked-on to it and thereafter the beam 
of the radar equipment remains on the target 
no matter what evasive manoeuvres it makes. 
The missile may then be fired from its launcher, 
which will have been trained along the axis of 
the radar beam, so that the missile’s guidance 
receiver can easily pick up signals from the 
radar beam. 

The receiver contains the circuits needed to 
work out any positional error which the missile 
may have in respect to the centre of the beam 
and produce the correcting signals. These 
signals are fed into the control system which 
determines the flight path and translates informa- 
tion received into the form of fin movements 
which steer the missile back towards the centre 
of the radar beam. 


Superconducting 
Magnetic Alloy 


A new superconducting material has been 
developed by Atomics International, a division 
of North American Aviation Incorporated, 
under a research contract with the United States 
Atomic Energy Commission. 

A wire which can be easily coiled has been 
drawn from the new superconductor. At liquid 
helium temperature, the wire has conducted 
100,000 amp per sq. cm in a moderately high 
magnetic field (30,000 gauss). 

The new material is a cold-worked alloy made 
up of approximately three parts of niobium to 
one part of zirconium. The alloy is malleable 
and strong and can be made into wires, bars, 
strips and various other shapes without losing 
its superconducting properties. It is expected 
that these characteristics will be retained in 
magnetic fields substantially higher than 30,000 
gauss. 

This development may eventually lead to the 
fabrication of superconductor magnets to replace 
conventional, bulky, and relatively inefficient 
iron-core electromagnets. The superconductor 
magnet would have no iron core and could 
produce fields many times higher than present- 
day conventional electromagnets. 

Potentially, the use of superconducting magnets 
of 100,000 gauss for high energy particle acceler- 
ators, or in connection with controlled thermo- 
nuclear research devices, could substantially 
reduce their cost of operation. Similarly, 
superconducting magnets may be particularly 
important in space technology, where lightweight 
magnets would be of great value. Such magnets 
could store more electrical energy in a given 
space than conventional electrical capacitors. 
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Machine Sorting Gives a Better Service 


The processing of letter mail 
in sorting offices became the 
subject of research at Dollis 
Hill shortly before the War. 
The work stopped between1939 
and 1946; progress in mech- 
anization since then has been 
considerable. 


i ta processing of letter mail in sorting offices 

has hitherto been largely manual and 
mechanization has, with few exceptions, been 
confined to the provision of conveyors, lifts and 
motor-driven stamp-cancelling machines. 

More extensive mechanization offers the pros- 
pect of a worthwhile saving in annual costs and 
in manpower, as well as the abolition of much 
drudgery. It will also, here and there, effect 
some saving of handling time; this, however, is 
not the principal objective, as sorting offices 
already work to very tight schedules demanded 
by the needs of the service and by the transport 
facilities available. 

Letter mail includes sealed and open envelopes, 
post cards, folded papers, packets and rolled 
periodicals. Its handling is a very difficult 
problem because of wide variations of size, 
thickness, weight, stiffness and texture and 
because of the slight inflation of newly posted 
envelopes. It is impossible to imitate the hetero- 
geneity of live mail by made-up collections of 
items in the laboratory. Every new mechanism 
has had to be tested with live mail at the earliest 
opportunity and many apparently promising ideas 
have been quickly proved useless under these 
conditions. 

The processing falls naturally into two stages: 
(1) the preparation of the mail up to stamp 
cancellation, which is reported here very briefly, 
and (2) destination sorting which is described in 
rather more detail. 


Preparation of Mail 


Research has led to the construction at Dollis 
Hill of machines which: (1) segregate bulky 
items such as packets from thin, flat items, what- 
ever the size of the latter; (2) grade the thin, 
flat items into large letters, long narrow letters 
and short letters and make separate stacks of the 
last two classes; (3) automatically face, cancel 
and stack the short letters. Facing consists of 
re-arranging a random pile of letters so that their 
stamps are all in one corner facing in the same 
direction. It was made an essential condition 
in the development of this machine that it should 
also separate printed papers from fully-paid items. 

The machines (Figs. 2 and 3) are installed at 
Southampton, where they have had lengthy trials 
handling live mail. 

The segregation of bulky items and the grading 
and stacking of thin items are achieved entirely 
mechanically. The automatic facing machine, 
on the other hand, depends heavily on electronic 
control circuits. 
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Segregation of printed papers bearing a single 
twopenny stamp could not be achieved reliably 
by photoelectric differentiation between the 
colours of various postage stamps, so specially 
treated stamps have been developed and sold in 
the Southampton area. In the first trial black 
conductive lines of colloidal graphite were 
printed under the gum on the back of the stamps 
and detected from the face by spaced: contact 
rollers with a voltage of 2,000 V between them. 
The twopenny stamp had a single graphite line 
and other low-valued stamps had two lines. 
The results were acceptable, but still better 
operation is being achieved in a second trial in 
which the graphite lines are replaced by phos- 
phorescent lines printed in photogravure over 
the colour printing. The material is a cheap 
cyanuric acid-formaldehyde phosphor which can 
be activated by ultra-violet light in the wave- 
length range 3,130 to 2,537 A and provides a 
long usable afterglow. In addition the auto- 
matic facing machine uses photo-electric scanners 
to detect the darkly printed areas of untreated 
stamps, using a scanning spot fin x & in; 
the light reflected from the stamp is filtered by 
a narrow band yellow-green filter (around 
5,500 A) whereby all the various colours of the 
low-valued stamps give about the same response. 
These scanners also detect a proportion of the 
markings which replace adhesive stamps on 
official envelopes and some other items; some 
of these markings are to be improved to assist 
detection, but already the machine correctly 
faces about 94 per cent of all short letters and 
postcards. The packet-segregating and _letter- 
grading machine handles 60,000 items per hour 
and each facing machine about one third this 
amount. A contract was placed for the develop- 
ment of these machines for manufacture and 
for the supply of three segregating and grading 
machines and twelve facing machines. Delivery 
has not yet begun. 


Destination Sorting 


In manual sorting a man is only able to sort 
comfortably, within his normal reach, to about 
48 selections. As more than 100 outward selec- 
tions are commonly required, and sometimes 
many hundreds, a substantial proportion of the 
mail has to be sorted twice. The same applies 
to inward sorting at delivery offices. Mechaniza- 
tion aims to reduce to a minimum the number of 
times that an operator must read an address or 
otherwise occupy himself with the sorting process. 
It was realized from the beginning of the research 
that, ideally, the sorting process should be sub- 
divided into: (1) an initial reading and coding of 
the address, leading to the printing on the 
envelope of the address in machine code; 
(2) automatic sorting wherever necessary, and 
as many times as necessary, using the information 
carried by the machine code on the envelope. 







Fig. 1. Operator-control- 

led letter sorting machine, 

which makes 120 {selec- 

tions. The operator’s 

desk and keyboard are at 
the left. 









The use of fluorescent code marks was at that 
time visualized, to make them readily distinguish. 
able from the various marks commonly found op 
envelopes. As a long research programme 
clearly lay ahead, it was decided to study the 
difficult mechanical-handling problems in the 
first place in the development of a direct operator. 
controlled sorting machine. : 

By autumn, 1955, a_single-position sorting 
machine, built at Dollis Hill, had been brought 
to a sufficiently effective state for trial with out. 
going live mail at Bath sorting office. This 
machine (Fig. 1) makes 120 selections. The 
operator keys at moments of his own choice, 
and each time he does so another letter is picked 
from the input stack by a pneumatic destacker, 
Each letter appears successively in an upper and 
a lower viewing window, and when working at 
normal speed the operator is reading the address 
in the upper window while simultaneously keying 
the code for the lower letter. The original key. 
board had 12 left-hand and 12 right-hand keys, 
and simultaneous depression of one of each gaye 
144 possible combinations. The routing of 
letters and the appropriate key operations had to 
be learnt and remembered. The left-hand and 
right-hand keys control first and second grids, 
respectively, of a 12 x 12 decoding matrix of 
thyratrons, one only of which strikes for each 
keyboard combination. 

The main roller conveyor runs at a constant 
speed of about 140 ft per min and carries the 
letters without slip. A system of pin-wheel 
followers, or memories, is driven in synchronism 
with the conveyors. Each letter is, if necessary, 
halted momentarily at a timing gate until the pin 
wheels are in the position to start timing its pro- 
gress. The destination boxes are distributed 
over five levels and a separate pin wheel is 
associated with each level and with each box; 
the displaced pins mechanically operate diverters 
at the correct moments to deflect the letters. 

The prototype sorting machine had further 
extended trials at Southampton, on both out- 
ward and inward sorting, and a contract was 
placed for its development for manufacture as a 
144-selection machine and for the provision of 
20 machines. Nine of these machines now 
handle the whole short-letter traffic at Norwich 
and the rest are dispersed to give experience of 
mechanized sorting. The average sorting speed 
is about 50 letters per minute, which is roughly 
twice the manual rate but in addition three times 
as many selections are made. 


Extraction Coding 


A promising idea for study was the extraction 
of coding information from post-town and street 
names, with the object of greatly reducing the 
amount of learning and memorizing of keyboard 
codes. An alpha-numeric keyboard like that of 


a typewriter was a natural first choice for these 
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experiments. The code to be derived had to be 
as short and simple as possible, consistent with 
freedom from too many ambiguities. Many 
possible codes of three, four, five and six charac- 
ters were studied, derived either from the post 
town name alone or from the post town and 
county names together. The code chosen for 
practical experiment was the first three and last 
two letters of the post town only; thus the code 
for Southampton is SOUON and that for Bath 
is BATTH. The exclusive use of such codes 
would give ambiguities in the case of some 13 per 
cent of post towns, affecting about 7 per cent 
of traffic. The coding practice can be allowed 
to vary from office to office, and where an 
ambiguous code represents a town with a large 
amount of traffic that town can be allocated an 
abbreviated, memorized code, such as HW for 
Harrow followed by the operation of a space bar. 
This reduces ambiguously coded traffic to less 
than 3 per cent, the re-sorting of which is manage- 
able. Abbreviated memorized codes of one or 
two letters are also used for a limited number of 
large cities and other heavy selections. For 
inward sorting, extraction codes are derived by 
taking the first two and last two letters of the 
road name plus the first letter of the type of 
thoroughfare. Thus, Waterloo Road _ gives 
WAOOR and Waterloo Place WAOOP. The 
practical trials of extraction coding were con- 
ducted at Southampton, and it is now also in 
use at Norwich and Luton. 


A more precise method of coding is to allot 
a unique code, which can be arbitrary or semi- 
logical, to each delivery unit (such as a street or 
large firm) in the country. This is the so-called 
public coding which is in experimental use in the 
Norwich area. The Post Office have allotted 
codes of six characters, e.g. NOR 36L, to all 
addresses in the Norwich area, and after 18 
months of use the public are putting these codes 
on about half the mail incoming to the area. 
The sorting operator copy-types this code on his 
keyboard. 

The Applied Psychology Research Unit of the 
Medical Research Council are conducting a 
research, on behalf of the Post Office, into the 
human factors involved in encoding addresses 
and in transmitting the codes by keyboard. It is 
possible that the methods tentatively adopted in 
present trials in sorting offices may be modified 
later as a result of this research. 


The proposal to use fluorescent code marks on 
envelopes was modified when it was found that 
very often the envelopes were themselves 
fluorescent. Envelopes, however, rarely show 
phosphorescence (i.e. an afterglow) and research 
was directed to finding a suitable coding phos- 
phor. The conditions to be met were quite 
stringent. Activators have eventually been found 





Fig. 2. Automatic segregating and grading machine for separating letters 
from packets; built at Dollis Hill and tried out at Southampton. 
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which provide a phosphor basically similar to 
that used for stamp detection but which can be 
activated by ultra-violet light in a wider range of 
wavelengths from 3,650 to 2,537 A. By filtering 
the ultra-violet irradiation to exclude the activat- 
ing range of the stamp phosphor, the latter will 
not interfere with any sorting code marks that 
may have been printed over the stamp. The 
phosphor is incorporated in a thermo-setting 
resin coated on a paper tape, from which it is 
transferred to the envelope by light pressure for 
about 100 mS by a code pin electrically heated 
to 200°C. There are about 2,000 post towns 
and districts, and large cities have upwards of 
2,500 streets. The complete address, i.e. post 
town and street, can be adequately represented 
by two binary codes of twelve digits each, to 
which a “start” digit and a parity check digit 
are added. Fig. 4 shows the position of the 
outward code as applied in the first field trial 
now in progress at Luton. The code marks are 
in fact barely visible in ordinary light but have 
been darkened to show clearly on the figure. 
The marks are translucent white and do not 
obscure writing on the envelope. 

The coding desk is like the operating position 
of the single position sorting machine. Signals 
from the alpha-numeric keyboard are translated 
by a centralized electronic translator, capable 
of serving 20 coding desks ‘on a time sharing 
basis, to the binary code required by the printing 
unit. 

Probably the final procedure will be that 
an operator will use both public codes and 
outward-only extraction codes (because the 
public code will sometimes be missing) and the 
translator will provide both inward and outward 
binary codes in the former case. There is 
however insufficient time available to allow an 
operator to code the complete address by the 
extraction method at the office of posting, and 
the street portion will, when necessary, be coded 
separately at the delivery office. 

The single position sorting machine, with its 
operator’s presentation unit and keyboard 
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Fig. 4 Phosphorescent machine code for out- 
ward sorting. 
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Fig."3 Automatic letter facing machine, designed to bring the stamps to 
one corner, also given extensive trials at Southampton. 





replaced by a photo-electric code reader, sorts 
letters automatically at a speed of 7,000 items 
per hour. A perforated disc, driven by the 
conveyor band which carries the letters past the 
code reader, provides photo-electrically an 
accurate series of timing pulses having eight 
times the repetition frequency of the code mark 
positions; this enables the code mark inspection 
instants to be accurately timed relative to the 
“start”? mark. The binary signals are trans- 
lated, again by a centralized translator capable 
of serving several machines, into the information 
required by the sorting machine. 


Magnetic Cores 


The centralized translators associated with the 
coding desks and automatic sorting machines 
employ magnetic cores having a rectangular 
hysteresis loop, which can be used as binary 
elements. To decode the six-character public 
codes, comprising both letters and figures, a 
6 <x 36 matrix of these cores is required. The 
core material, an alloy containing 79 per cent 
nickel, 17 per cent iron and 4 per cent molyb- 
denum, is made by powder metallurgy. The 
cores are wound in clock-spring form from 
thinly rolled tape, 0-25in wide and 0-00125 in 
thick. The inner diameter of the core is approxi- 
mately O-8in, and this large size is no dis- 
advantage as some of the cores may be threaded 
by as many as 500 “ read” wires out of a total 
exceeding 2,000. The cores can be switched by 
1 ampere-turn in 25 microseconds. Similar, but 
— cores are used for recoding into binary 
orm, 

The field trial of coding/sorting at Luton has 
already shown that letters can be reliably coded 
and automatically sorted but has also indicated 
several ways in which improvements or econo- 
mies could be effected. For instance, the code 
marks would be easier to read accurately if the 
rows were parallel to a long edge of the letter, 
which could more easily be kept in perfect 
alignment with the direction of motion than a 
short-edge; this arrangement, however, would 
mean some complication of feeding letters into 
the present sorting machine. 


Automatic Reading 
Another recent subject of research is the prac- 


ticability of automatically recognising printed, 
type-written or hand-printed characters. 
could be achieved sufficiently reliably and 
cheaply it would be possible to sort a proportion 
of the mail without the letters being read by a 
human sorter. 


If this 


In the work described, the Post Office Research 
Station has cooperated closely with the Postal 
Services Department and the Power Branch of 


the Engineering Department. Acknowledgement 


is made to the Engineer-in-Chief of the General 
Post Office and to the Controller of Her Majesty’s 
Stationery Office for permission to publish this 
report, 













Sport by Machine 


§ heen is no doubt that far too many people 

sit far too long and eat far too much, The 
result—a definite maturity of figure, or else rigid 
dieting and pills. 

But time is fully occupied, say the sufferers, 
we cannot find enough time to do the necessary 
exercises. The answer—a machine to exercise 
you in the home: two minutes a day is enough 
to keep you fighting fit say the makers. You 
can choose what sort of exercise you want from 
quite a large range: cycling, running (very much 
“on the spot ”) and rowing are the favourites, 
with weight lifting by hand (or head) following 
closely. 

The first illustration shows a machine that 
provides exercise to shape the legs as well as the 
trunk and arms. It is the Adams trainer made 
by Lodge Equipment Limited, Achilles Works, 
Island Farm Trading Estate, West Molesey, 
Surrey. The trunk and arms are exercised by 
the two hand cords while the feet rest firmly on 
the bars. The pedal attachment is arranged for 
operation while lying horizontally, which is 
claimed to have special value in some physio- 
therapy treatment. There is an adjustable brake 
fitted to the pedals so that the amount of energy 
required can be regulated. 

The machine consists basically of a chassis of 
heavy gauge steel tube, stove enamelled and 
fitted with rubber feet. It is made in two 
sections to fold up over each other, the front one 
carrying the rubber covered seat board. Rubber 
expander cords are used with different tensions, 
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operating through pulleys on the under frame. A 
Ferodo disc on the pedal shaft provides the 
braking. In the illustration, the pedals are 
shown folded back to give clearance for the 
other exercises that may be carried out. The 
Trainer, which is basically a French design, 
weighs only 221lb and measures 35in by 18 in 
by 12in when folded, so storage is not a great 
problem. When exercising is completed an 
additional unit converts the Trainer into a 
relaxing couch, with the occupant’s feet slightly 
higher than the head. 

The same firm also produce a more conven- 
tional upright cycling exerciser which can be 
fitted with a speedometer, and a set of rollers 
on which an ordinary cycle can stand for training 
practice. Rowing machines, punch balls and 
weights are other lines which they produce. 

The second illustration shows a sculling exer- 
ciser made by Herbert Terry and Sons Limited, 
of Redditch. Rowing has long been counted 
one of the best all-round exercises (along with 
swimming) and it is claimed that this machine 
reproduces all the motions normally met in a 
boat. The construction is simple, all the actions 
being performed against springs so that one can 
work up to full power gradually. The makers 
state that every muscle sinew and tendon gets 
its full share of natural flowing exercise; all the 
functional organs are toned up and the blood 
stream quickened. 

There is also a whole separate class of mech- 
anical exercisers that has been developed for 
blind and partially-sighted persons and for 
others suffering from special handicaps. In 
spite of the near miraculous ability of many of 
these folk to play golf or ten-pin bowls there is a 
real need for exercising machines like running 
platforms (an endless belt running between hand 
rails) and the cycling and rowing machines 
already mentioned. In fact there can be very 
few folk who would not be that much better for 
the regular two-minutes-a-day on a good 
machine. 


(left) The Adams Trainer provides in one machine 
exercises for legs, arms and trunk. 


(below) Rowing uses most of the body muscles 
and all movements are reproduced in the Terry 
Sculler. 
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| seem FF2Z 


ELECTROFEEDER 











Latest in a long line of 

thoroughbred Weir Feed Pumps, 

the EF2 is a robust, efficient electrofeeder 
of multi-stage design. 


It will handle from 1,000 g.p.h. at 330 p.s.i.g. discharge 
pressure up to 2,500 g.p.h. at 280 p.s.i.g. 

with standard 50 cycle supply. 

It is suitable for suction temperatures up to 200°F. 


It is also suitable for marine installations, 
for outputs and pressures up to 3,000 g.p.h. 
and 280 p.s.i.g., operating on a 60 cycle supply. 








weir 


G. & J. WEIR LTD. > CATHCART ° GLASGOW S4. 


A 
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The illustration shows one of a pair of 
Bogie Hearth Furnaces, 50 ft. long by 
10 ft. wide, supplied to William Beardmore 
& Company Limited, Glasgow. Specifically 
designed and zoned for extended accurate 
heat treatment of specialised materials. 
We specialise in the design and construction of :— 
Open Hearth Furnaces 

Soaking Pits of all types 


Continuous Multi-zone Bloom and 
Slab Re-heating Furnaces 


Continuous Bogie type Ingot and 
Slab Heating Furnaces 


Furnaces for Aluminium Melting, Coil 
Annealing and Slab Re-heating 


Forge and Heat Treatment Furnaces 
Stress Relieving Furnaces 
Shipyard Plate and Bar Furnaces 


Modern Lime Burning Kilns 


PRIEST FURNACES LIMITED * LONGLANDS * MIDDLESBROUGH also at KELHAM ISLAND WORKS * SHEFFIELD 3 


F158 
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ee 5 od tt turbo-generators 


fl ae ; 
«oe x, ea 
—- omaael 


Pate 
sees: 


in NORTHERN [RELAND 


In BELFAST Municipal Electric Power Station West 
PARSONS have installed turbo-generating plant 
with a total output of 240,000 kW 
comprising three 60,000 kW sets 
and two 30,000 kW sets 
together with all surface 


condensing plant 


Consulting Engineers: 
Merz and McLellan 

















British Potent 
No: 818085 


German Patent 
No: 1,799.032 


ISO-LINK 


GUIDED 
BALANCE CHAIN 


This is a new member of the Iso-link family of balance chains, with 
a central guiding link. This—as is shown in the sectional sketch— 
engages with a groove in the guide pulley. This arrangement 
simplifies machining and saves space on the width and O.D. of the 
guide pulley. 

Other Iso-link balance chains are available, for breaking loads from 
2150 Ib. to 23 tons. The heavier chains, with breaking loads ranging 
from 3.4 tons upwards, have ‘stops’ which make them non-kinking. 


THE ISO-SPEEDIC COMPANY LTD., WARWICK 








ULTANTS AND 
FRIMENTAL WORK 





NoRRIS BROS. LTD. 
ORIA ST., LONDON, S.W.1. 
Tel: ABBey 6132, 


RESEARCH, DESIGN 
AND {DEVELOPMENT 


the whole of the Engineering oe 4 


EXPERIMENTAL 


3 


DEVELOPMENT WORK 
PROTOTYPES 


IAL PURPOSE MACHINES 
SION ENGINEERING FROM SMALL 
| SCIENTIFIC INSTRUMENTS TO 

INES AND APPARATUS OF 

SEVERAL TONS 
D. AND A.R.B. APPROVED 


RCH ENGINEERS LIMITED 
PTON GROVE, CANONBURY, N.1 
CAN 4244/5/6 G 906 


PLINT & PARTNERS LTD. 
Blakes Road, Wargrave, Berks. 
Tel: Wargrave 427 

_ MECHANICAL ENGINEERS 
| Investigate research problems 
and design and manufacture 
equipment for 
"RESEARCH & DEVELOPMENT 


INSTRUCTION G 776 


TRANSLATION 


WITH FRENCH SPEAKING STATES 


inical and Commercial Translations 
: Cc. R. MONNE 
» 8! Avenue de Ségur, Paris 15 ‘ 





INDUSTRIAL 
MODEL CONTRACTORS 


ALLMODELS STUDIOS 


3&8 model Fe require we are the craftsmen 

ce = — a in Exhibition models, 
model work, etc.— 

MODELS - "3 UDIOS, 2, Burlington 

Acton, London, W.3. *Phone: 

7655. F 861 





RHODES MOTORISED DOUBLE GEARED 
PRESS BRAKE. Motorised for 400/3/50 
supply. Pressure exerted 150 tons. Form- 
ing canacity 10 ft. by %& in. or 18 ft. by 

oe 4. in. Length of stroke 5 in. 

-y aporex. 20 tons 

TAYL CHALLEN: DOUBLE snap 

DOUBLE, ACTION CAM ACTIO 
DRAWING PRESS. Punch stroke 8 ~ 
Blankholder stroke 4in. Between uprights 
20 in. Bed 18 in. by 15} in. Hole in bed 
8 in diameter. Punch in. diameter. 
Hole in —- 14 in. diameter. Weight 
apes rox. 45 c 

FR POWER’ GEARED SWING BEAM 
NIGH LIFT UNIVERSAL FOLDING 

MACHINE. 


Motorised for 400/440/3/50 
supply. Capacity 10 ft. by in. mild steel. 
‘Adjustable for sharp and round bends. 
Clamping beam swings out for removal of 
= sections. With acenine back 
gauge. Weight approx. 6 t 
PELS DOUBLE GEARED ALL STEEL DOUBLE 
ENDED ANGLE AND TEE IRON CROP- 
PING MACHINE. Motorised for 400/3/50 
supply. On turntable base for positioning 
in any direction. Crops angles 7 in. by 
7 in. by 2 in. or 6in. by 6in. by jin. Tees 
64 in. by 64 in. by # in., on the ears and 
on the bevel. Weitht approx. 105 cwt. 
POWER OPERATED DOUBLE GEARED 
PLATE BENDING ROLLER. Motorised for 
400/3/50 supply. Rollers grooved at one 
end to accommodate wired edge sheets. 
Top roller bearing caps hinged for with- 
drawal of cylinders. Approx. capacity 
3 ft. by * in. re da of rollers 4% in. 
Weight approx. 10 c 
CRAIG & DONALD DEEP GAP GUILLOTINE 
SHEARING MACHINE. Motorised for 
440/3/50 supply. With automatic hold- 
down and adjustable back gauge. Capacity 
14 ft. by 4 in. Complete with three spare 
sets of blades. Weight approx. 11 tons. 
BESCO MODEL EB6é Eccl NTRIC POWER 
PUNCHING PRESS. Motorised for 400- 
440/3/50 a & Pressure exerted approx. 
70 tons. Stroke adjustable from in. to 
34 in. Table 26 in. by 19 in. ole in 
table 11} in. by 9 in. Weight approx. 
50 ewt. 

Photographs of the above are available. 
Very favourable Hire or Hire Purchase 
terms can be obtained. 

MACHINE TOOLS, NEW AND USED, 
Of Every Description. Attractive Prices. 


F. J. EDWARDS LTD. 


359-361 EUSTON ROAD, LONDON, N.W.! 
Telephone: EUSton 5000. Telex. 24264 


And at 
LANSDOWNE HOUSE, 41, ie naa 
STREET, BIRMING GHAM, 
Telephone: Central 7606-8. G 876 


TWO 500 KW 225 VOLTS D.C. ADMIRALTY 
pM ay DIESEL ENGINE DRIVEN GENERAT- 

TS, each mounted on heavy fabri- 
pon marine type baseplate and incor- 
porating 840 h.p. vertical Me Log 4- 


stroke cycle engine 5, USTON & 
HORNSBY, size 7, Class VGBXZ. Direct 
coupled at 428 r.p.m. to generator by 
BR ain a PEEBLES, compound wound with 
interpo 
625 KVA 400 VOLTS 3 PHASE 50 CYCLES 
DIESEL ENGINE DRIVEN ALTERNATOR 
SET rstroke cycle 800 h.p. vertical 8-cylin- 
der 2-stroke a e costpe by CROSSLEY 
one . type H Direct coupled at 
7 . to oii by GENERAL 
ELEG RIC CO., revolving field, 0.8 power 
per a dt = direct coupled exciter and 
swite 


562 KVA ry 600 VOLTS 3 PHASE 50 CYCLES 
DIESEL ENGINE DRIVEN ALTERNATOR 
SET incorporating 660 h.p. vertical 6-cylin- 
der 4-stroke cycle engine by MIRRLEES 
BICKERTON & DAY, type HFB.6. 
Direct coupled at 375 r.p.m. to alternator 
by-- BRITISH - THOMSON HOUSTON, 
revolving field, with direct coupled exciter 
and switchgear. 

THREE 330 KVA 400/440 VOLTS 3 PHASE 
50 CYCLES SELF-CONTAINED DIESEL 
ENGINE DRIVEN ALTERNATOR SETS, 
each incorporating 400 h.p. radiator fan 
cooled 12-cylinder engine by PAXMAN, 
type 12RPH. Direct coupled at 1,000 
r.p.m. to alternator by BRITISH THOM- 
SON HOUSTON, revolving field, with 
exciter and switchgear. 


GEORGE COHEN 
SONS & CO. LTD., 
WOOD LANE, LONDON, W.12 
(SHEPHERDS BUSH 2070), 
STANNINGLEY, NR. LEEDS. 
F 893 





(PUDSEY 2241) 


For ‘Engineering’ Appointments Section, 


HERBERT 46V VERTICAL MILLER 
Table 58 in. by 15 in.; 36 in. long and 134 in. 
auto cross feed; in. auto vertical feed. 
Speed 25 to 500 r.p.m. 


F. J. EDWARDS LTD. 
359-361 EUSTON ROAD, LONDON, N.W.! 
Telephone: EUSton 5600. Telex. 24264 


And a 
LANSDOWNE HOUSE, 41, WATER 
STREET, BIRMING HAM, 3. 
Telephone: Central 7606-8 F 866 





PATENTS 


THE PROPRIETORS OF PATENT NO. 723853 
for “‘ IMPROVEMENTS IN OR RELATING 
TO MEASURING DIAL-GAUGES,” desire 
to secure commercial exploitation by Licence 
or otherwise in the United Kingdom. Replies 
to Haseltine Lake & Co., 28, Southampton 
Buildings, Chancery Lane, London, “¢ ibe 


TENDERS 





part of the Dead Sea. 
evaporation pans and a feeder canal. 
The works will consist mainly 


tected with rubble. 
the first main salt stratum. The 
thickness. 

sea bed. 

and soft silty material will have to 
wise. 

on specified dates. 


AUGUST, 1961. 


with pre-qualification data. 
others the following: 


construction; 


works in Israel; 





DEAD SEA WORKS 
DEVELOPMENT PROJECT 


THE DEAD SEA WORKS LTD. of Israel is presently discussing a loan 
from IRBD and intends to call for international tenders in the near 
future for the construction of the projected extension of the evapora- 
tion area north of the existing facilities in the south of the Israeli 
This extension comprises construction of 


underwater placement of fill material. 
pervious riverbed material with an impervious (clay) core and pro- 
The construction of certain sections of dikes 
will involve underwater excavation to reach a clay layer, re 


The total length of dikes amounts to approximately 60 km., of 
which + 60 per cent. is of an average height of 74 metres above the 


The total quantity of material is expected to be in the order of 

9,000,000 m?., of which approximately 10 per cent. for the impervious 
core and |5 per cent. for the rubble slope protection. 

A certain length of the dikes will require improved foundations, 


The estimated period of construction is about 3 years. 
tractor will be required to complete several sections of the works 
The tender documents for the above works may be expected during 
Contracting firms who wish to be included in the selective list of 
contractors for the bidding on the above mentioned project should 
send their request not later than the I5th of August, 1961, together 
These data will have to include among 
(a) A detailed description of previous earth dike works constructed 
by underwater placement, their value and main quantities; 
(b) A general description of earth works executed, other than dike 


(c) A description of floating and land equipment, which the con- 
tractor would have available for the execution of the envisaged 


(d) The financial and legal status of the firm. 


Contractors could apply to: The Dead Sea Works Ltd. 


of the construction of dikes by 
These dikes are made of 


latter may sometimes be of 3 


be removed by dredging or other- 


The con- 


Potash House, P.0.B. 75 


Beersheba, Israel 
F 881 








THE OFFICE OF INDIA SUPPLY MIS- 
SION, 2536 MASSACHUSSETTS AVENUE, 
N.W. WASHINGTON 8 D.C., UNITED 
STATES OF AMERICA, invites TENDERS 
for the following 
TE ENDER ‘NOTICE NO. SE.392 
ITEM " 
NO. NOS. 
1 Motorised Scrapers of 12/14 cu. 
ds. Struck Capacity 
2 Self Propelled Wagon Mounted 
Crane jae 
Pneumatic Wheeled Tractor - 
— Heavy Duty Riggs 
t 


5 Crank Shaft Grinder ol 1 

6 Electric Hydraulic Dynamometer 1 

Tender documents, etc., relative to the 
above, can be obtained from the CO-ORDINA- 
TION BRANCH, INDIA STORE DEPART- 
MENT, BROMYARD AVENUE, ACTON, 
W.3, at a cost of 21s. 5d. per tender; which is 
pot pte, ES ae are to be returned 

DIRECT to DIA SUPPLY MISSION, 
2536, MASSAC AU SSETTS AVENUE, N.W. 
WASHINGTON 8 D.C., United States of 

erica, so as to reach them by the Ist 
AUGUST, 1961. 

Specimen copy of the above enquiry can be 
seen at INDIA STORE DEPARTMENT, 
VEHICLES BRANCH, BROMYARD 
AVENUE, ACTON, W.3, under the following 
Reference :—S.3201/61/AKB/VEH. F 902 


a GENERAL, INDIA 
STORE DEPARTMENT, GOVERNMENT 

BUILDING, BROMYARD AVENUE, 
ACTON, "age invites TENDERS for the 


supply of 

BASE ANNEALED vitae ae 
COPPER WIRE OF VARIOUS SIZES, 
QUANTITY 683 TONS 

TINNED COPPER WIRE, VARIOUS 
ne QUANTITY 27 TONS 
For of tender, which are returnable by 
MONDAY, 24th JULY, 1961, may be pur- 

chased at the above address at a cost of 10s. 
Please quote reference No. 2322/61 ENG. 1. 
F 901 


THE DIRECTOR 














turn to the centre of editorial section. 


CAPACITY AVAILABLE 








PRECISION WOOD 
PATTERN MAKING 


A leading firm of Air Compression 
and Transmission Equipment Engin- 
eers has available capacity in their 
Pattern Department for precision 
wood pattern making of all types. 
60 years of development at your 
disposal. Please contact Whittaker 
Hall & Co. (1929) Ltd., Black Lane 
Engineering Works, Radcliffe, 
Manchester. 

G 920 











WANTED 


URGENTLY REQUIRED 


DUTY MULTI-DAYLIGHT 
PRESSES suitable for pressing plastic 
laminates. Sizes 4 ft. by 4 ft., 6 ft. by 4 ft., 
8 ft. by 4 ft., 10 ft. by 4 ft. Platten pressures 
450/1,000 Ib. per square inch. 

Please reply with full details to BOX F 903, 
Offices of ENGINEERING. 


HEAVY 


B2 
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PACKAGED LIQUID CHILLING UNITS 


FOR AIR 
CONDITIONING 
OR INDUSTRIAL 

PROCESSING 


Suitable for cooling water or ethylene 
glycol brine, these compact units 

give leaving temperatures between 
—20°F and 60°F. 

They can be supplied in many variations 
by combining with various types of 
heat exchanger and are supplied 


complete with all pipework 


A range of standard 
units from 1; to 100 H.P. 


and electric wiring. 





<_ fe ee tT & | CREATORS OF THE RIGHT AIR CONDITIONS FOR ANY PURPOSE : 


CARTER THERMAL ENGINEERING LTD. 
REDHILL WORKS, BIRMINGHAM 25 Telephone: VICtoria 4617/8 

















» INDUSTRIAL COUNTING 


ye 5 INSTRUMENTS AND 


at 


MM 


gay 


Looking In the 
right direction 


ord 


F. S$. RATCLIFFE (ROCHDALE) LTD. 
Crawford Spring Works, Norman Road, Rochdale 
Phone: Rochdale 40415 ’Grams: Recoil, Rochdale 
Telex No: 63178 P.W.5068/1 


MEASURING MACHINES 








WE MUST HAVE A COUNTER TO SUIT YOUR 
~~ PARTICULAR PROBLEM, SO SEND FOR 

OUR CATALOGUE OR ASK FOR 

A TECHNICAL REPRESENTATIVE 


TYPE 3 
AGENTS REQUIRED IN 
COUNTERS Win RLON. MOST COUNTRIES 
PATENTED IN PRINCIPAL 
COUNTR 


INSTRUMENT DIVISION 
B. & F. CARTER & CO. LTD. 


ALBION WORKS - BOLTON 15 - ENGLAND 
PHONE: BOLTON 23344 ALL LINES GRAMS: BRAIDERS BOLTON 
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7MPS BY DRUM 


$s for the petroleum industry 


This 250 T.P.H. Drum Pump 
handles heavy fuel oil at 100 Ib. 
per sq. in. It is typical of the 
equipment Drum is supplying to 
the petroleum industry for 
pumping liquids from the 
lightest to the most viscous, 
over a wide range of 
temperatures. No other type of 
pump is so versatile, giving 
positive displacement and 
continuous flow, direct or 
geared drive. 


DLVUERED FREE J 


ew—Manufactured in our 
pain own works. 


Shelves adjustable every inch. 


uge shelves will 
<ceehamemtaa 


Stove enamelled dark green. 


6 shelves per bay—Extra 
shelves 8/- each. 


Quantity discounts. 


Other sizes available. Also available 
in white at £5 per bay 


THE ONLY HEAVY 
GAUGE SHELVING AT THIS PRICE 


| N.C.BROWN LTD THE DRUM ENGINEERING COMPANY LIMITED 


Edward Street Works, Dudley Hill, Bradford 4. Telephone: Bradford 682373 


D, E DIVISION HEYWOOD - LANCS 
Telephone: Heywood 69018 (6 lines) London Office: 38 Victoria Street, Westminster, S.W.1. Telephone: ABBey 3961 
Branch Offices at GLASGOW, NEWCASTLE, MANCHESTER & BIRMINGHAM OR 67 




















CONTRIBUTING To PROGREs 
Ss 


While the world boggles at man’s ventures into outer space... 
problems of INNER space in industry are daily being solved 
by Whittaker Hall! Quietly, unobtrusively, efficiently, 


Whittaker Hall air compressors are supplying all industries with HYDROVANE 


compressed air, thus enhancing productivity and eontributing 
to the nation’s progress. 
In fact, wherever pioneer performance and a “ down-to-earth " COM PRESSORS 


approach are in demand, you’re more than likely to find 
Whittaker Hall setting the pace! BY 


Ses, cuihacaiabiceiel ak tc 


WHITTAKER HALL & €0.(1929)LIMITED. 


210 CFM 


Black Lane Works, Radcliffe, Lancashire. Te/.: RADcliffe 2421. 
London: 119 Victoria Street, London, $.W.1. Tel.: ViCtoria 2612. 
Birmingham: Exchange Building, Birmingham, 2. Tel/.: MiDiand 2257. 
Glasgow: Wernon House, Dalziel Drive, S.1. Tel.: IBROX 2597. 
EE | iverpool: Tower Bidgs., Liverpool. Te/.: Liverpool CENtral 9629. 
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ONLY 


ONE ENGINEER Woven wire— 

IN EVERY FIVE *29¢’s what I want— 
service... 

NEED READ THIS 


Which one? The design engin- 
eer with a hydraulic problem. 

At Oddy’s we specialise in 
‘*Specials’’ — prototype develop- 
ment and even one-off experi- 
mental jobs. 


Whatever your hydraulic 
problem—control, power trans- 
mission, or mechanical hand- 
ling — write to-day for further 
details of the Oddy Service. 








|=] eter igetann & co Sg) 


. . and everything is arranged with Begg, Cousland— 
ODDY ENGINEERING LIMITED, an . ith sien 
Hydraulics Division, where wire is woven in any mesh, 


Odison Works, Westland Road, 
Leeds. 11. Telephone : 76598/9 any metal for any purpose—as perfect as a century 


Member of the Birfield Group. of experience can make it 


H y D R A U L ; G S SPRINGFIELD WIRE WORKS, GLASGOW, S.E BRldgeton 2017 





THE 
MODERN 
WAY 


P . County Water Engineer to 
When Ross and Cromarty County Council required to herd Gaon CC. 


lay three and a half miles of 6’ Water Mains for a ae G. PEAT, Esq., B.Sc., M.I.C.E., M./.W.Eo me 
difficult and inaccessible site in the Isle of Lewis, aia . 4 
they had to consider such factors as ease of trans- 

portation and handling on site, speed and simplicity 

of jointing and, above all, a reliable and corrosion- 

resistant installation. 

They ordered— 


‘POLYORC B° 


(UNPLASTICISED P.V.C.) PLASTIC PIPE 
WITH ‘T-S’ (Taper-Sized) 
SPIGOT AND SOCKET CEMENTED JOINTS 


The pipes were supplied with ends prepared ready for jointing. 
Half a mile of pipe was loaded on each motor and finally a helicopter 
was used to carry 180 feet each trip (nine 20 feet lengths weighing 
less than 4 cwts.) for distributing the pipes along the line. 

After jointing on the ground, the pipes were lowered by hand into 
the trench—no heavy equipment is required to handle ‘Polyorc B’ 
Plastic Pipe. 


Send for details to — 


YORKSHIRE IMPERIAL METALS LIMITED 


HEAD OFFICE: P.O. BOX 166, LEEDS. Telephone: LEEDS 7-2221, 


aR Stee SEAL NOTED ITLL NN OP ARE NEE NST II tt 
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Here will soon be the 
new, up-to-date 
Brymbo Cogging Mill. 
BAOUMIM IIRC AT 


low alloy and 
special carbon 
Steels, including 
Silico-manganese, 
in billet 
SIZeS Up 
to 7” 
square 














Brymbo Steel Works 


Branch of GKN Steel Company Limited 
BRYMBO, NR. WREXHAM, DENBIGHSHIRE 


NS 
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Zwicky PLEX Filters are NEW. 





. . . but they are new only in the sense that they are an advanced design of a typ 

of filter unit of which ZWICKY LTD. have many years’ design, manufacture gy 

operating experience. 

The designs of the single-chamber UNIPLEX Filter and the double-chamber Brig 

Filter represent a distinct advance in the technique of interposing at a pr. 
determined point in a fluid supply system, a 


arresting barrier against the passage of u. 





desirable particles of foreign matte 


suspended in a liquid. 


This is the 
booklet in which the 
UNIPLEX & BIPLEX 
ieee: a "9 P Filter units are 
A ri BIPLEX cage te a 3 
Filter Unit at i fully described. 


Right: eee = ee od 
A 14” UNIPLEX ps ee OF ibys Ww 
Filter Unit eee a ee ee, 


Please address enquiries and requests for the UNIPLEX and BIPLEX Filter booklet to: 


ZWICKY LIMITED 


BUCKINGHAM AVENUE : SLOUGH : BUCKS 
TELEPHONE: SLOUGH 21201 TELEGRAMS: ZWIKLIM SLOUGH 





NG 
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Amajor advance in industrial flood-lighting 


SOUTH DURHAM 
TUBULAR STEEL LIGHTING TOWERS 


a type South Durham Lighting Towers, which can be supplied to any required 
height, consist of a 30 inch or 32 inch diameter steel tubular column with the 
bottom sections tapered to form a base. 

























































re Uns ; z é i % 
The base is fitted with foundation rings to take the holding down bolts. % 
A platform is fitted to the top of the tower to carry the lighting units and | 
access to the platform is by means of a ladder inside the tower. 
BIPLE South Durham Tubular Steel Lighting Towers have a number of advantages 
over towers of conventional design. These include :— 
| 
Pre @ SAVING IN SPACE. The area of the concrete base 
is considerably less than that required for a conventional lattice 
m, a tower of equal height. 
) 


@ LOW ERECTION COST. Erection is extremely simple. 
if As a complete pre-fabricated unit, the tower is hoisted onto 
Un- A : : 
its prepared base in one lift. 


Natter @ ATTRACTIVE APPEARANCE. The 
efficiency of these towers is apparent. Their clean 
simplicity of outline harmonises well with 
the modern trend in industrial architecture. 


@ SAFE ACCESS. The interior of the 
tube is illuminated. Access to the lighting 
platform is gained by an internal 

steel ladder. Workmen are completely 
protected from wind and weather and the 
possibility of an accidental fall is 

almost entirely eliminated. 


@ ECONOMICAL MAINTENANCE 
Owing to the plain surface there is less 
tendency for corrosion to take place and 
by using a bosun’s cradle slung from 

the lighting platform repainting can be 
quickly and economically carried out. 









Full details are available from: 


STEEL AND IRON COMPANY LIMITED 


STEEL PIPE DEPARTMENT, 
MALLEABLE WORKS, STOCKTON-ON-TEES, CO, DURHAM 


Telephone: Stockton-on-Tees 66117 (6 lines). Telex 58552. 





COLES ARGUS 


Handles full loads in any position with- 
out the need for outriggers. IN COLES VALIANT 
: Maximum lifting capacity 55 Joy 


tons. Available with 200° jigh. 
weight jib plus 40’ fly jib, 




















COLES RANGER 


Fully mobile and, like all Cole 
tower cranes, equipped with self. 


COLES ENDURANCE TAY WK I | erecting tower. 
From the Coles loco range. A power- mini ii 
ful shunting ability extends its versatility. 


DIESEL—ELECTRIC 
TRANSMISSION 


Part of the secret of Coles’ 
success lies in their diesel- 
electric transmission ... A 
time and work proved system 
—acknowledged as the perfect 
torque convertor for mobile 
crane duties—whose efficiency 
is reflected in the Versatility, 
Flexibility, Speed and Pin- 
Point-Precision of the entire 
Coles range. 





ee 


eo ie 





REIGHTY 
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QUALITY 


ENGINEERING 
RESULTS IN 


THE WORLD’S 
GREATEST 


RANGE OF 
MOBILE CRANES 












Since 1879 Coles’ engineers have consistently produced cranes years ahead of time... . machines which, in Design, 
Performance and Quality, have set“the standard others strive to achieve. 

Today, as always, Coles stand supreme: universally acclaimed leaders in the field of mobile crane development! 
Supported by a World-wide sales organisation, served by the World’s largest crane manufacturing plant and with 
subsidiary companies In three continents, they now offer the World’s largest and most efficient range of mobile 
cranes .. . each an outstanding example of advanced engineering skill and high quality craftsmanship... 
There’s a Coles for every handling task: Self-propelled, Truck-mounted, Tower, Loco or self-powered Fixed base; 
with cantilever or strut jib—swan neck or straight . . . models with refinements which greatly enhance Coles’ 
profit potential: all-wheel drive; power-steering; fly jibs; dual control; arctic and tropical cabs . . . For all duties 
up to 55 long tons, in all climates and all conditions, the scope and application of this, the World’s Greatest Range 
of Mobile Cranes, is limitless .. . There’s a Coles for EVERY handling task! 





* Registered Trade Mark 


the name that carries weight 
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STEELS ENGINEERING PRODUCTS LTD. 


HEAD SALES OFFICE: 143 SLOANE STREET, LONDON, S.W.1 







SALES AND SERVICE: LONDON, BRISTOL, BIRMINGHAM, MANCHESTER, LEEDS, NEWCASTLE, GLASGOW 














HOFFMANN 


instrument bearings... 


fitted 
exclusively to 


THE MARCONI MARK IV 
TELEVISION CAMERA 


HOFFMANN 


BALL AND ROLLER BEARINGS 


Hoffmann Technical Service is freely available; 
we shall be pleased to help in your next project 


BRANCH OFFICES AND STOCKROOMS IN ALL PRINCIPAL TOWNS 


NEW ADVANCE 


Sensitivity, stability, consistency, and reliability 
all are qualities of the new Marconi Mark IV 
television camera based upon a 4} inch image 
orthicon pick-up tube. 

The Marconi Mark IV has an 
exceptionally good performance under either 
natural or artificiai light, and such high stability 
of circuitry that a consistently high quality picture 
can be held without frequent re-adjustment of 
controls. In the B.B.C. Studio Number Three, the 
vision control officer is responsible for the controls 
of up to six Mark IV cameras. Obviously, each and 
all of these must be unfailingly consistent in optical 
and electrical performance. Equally their 
mechanisms. must respond smoothly and _ instan- 
taneously to the requirements of control. Here 
fourteen Hoffmann bearings play their part, ranging 
from 7; to % of an inch bore. 

They are depended upon to give ease 
and smoothness of movement in such vital com- 
ponents as the Turret Mechanism, the Focusing 
Mechanism, and the Remote Iris Mechanism and 
Filter Kit. 


TELEPHONE: katara test TELEX No. 1981 
ESSEX. 


_ HEAD OFFICE AND WORKS: THE HOFFMANN MANUFACTURING CO. LTD., (P.O. BOX 7), CHELMSFORD, 





_ == 
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CROSTHWAITE FURNACES and 

SCRIVEN MACHINE TOOLS LTb, 
York Street Ironworks, Leeds 9 Te), 301}. 
32, Victoria Street, London, S.W.1 Tel. Abbey Be 





SPRINGS AND 





SPRING WASHERS 


FOR ENGINEERING PURPOSES 


Menten ad by 


JOHN TONKS ‘<<: 


CENTRAL SPRING WORKS 
Furnace Hill, SHEFFIELD, 3 


erasayat D 2467 9 TONKS SHE al 








10 TON 
ROLLER TURNTABLE 


Geo. 





= 
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friction drive. 
%e The most extensively used. 
%e 30 years of intensive specification. 


durabil 


\ “orcs wer: 


A STEP FORWARD IN CLUTCH DESIGN 
te The most Universa! Clutch for every type of 


%& The most successful In both performance and 
ity. 
%& Mechanical, Pneumatic and Hydraulic types. 








I hp. to 500 nal 











TAYLOR INDUSTRIAL CLUTCHES 
“ TROWS UPPER WORKS 
CASTLETON « LANCS 
Phone: 57838 CASTLETON ROCHDALE 
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Corrugated 
sheets, plates, 
channels, tees, 
angles, joists, 
reinforcing 
rounds—for 
immediate 
delivery. 
Profile cutting 
to customers’ 
requirements, 


(COKE KES 


LIMITED 


BIRMINGHAM 


Scapa Works 
Langley Green 


Oldbury, Birmingham 
Tel: Broadwell 16/1 


Telex 33183 


SHEFFIELD 


Scapa Works 


Wadsley Bridge. 


Sheffield, 6 


Tel: Sheffield 34439] 


Telex 54205 


MANCHESTER 
Frederick Road 
Pendleton 
Salford 6 
Tel: Pendleton 2481 
Telex 66448 


LONDON 
Scapa House 
Park Royal Road 
London N.W,10 
Tel: Elgar 5811 
Telex: 25239 


And at Newcastle, Bedford, Cardiff, Bow, Coventry and Belfast. 


inNDUS TRIES 


G 0 UP? oe: FA ON CY 





Re-usable 


twin-saddle ends 


The name that counts 
in High Pressure Hose 


Ermeto high pressure flexible hose can be 

supplied with single or double braiding for hydraulic, 
pneumatic, steam, chemical and other applications. 
The range of end fittings available for use 

with Ermeto hose is the largest in the industry. 

There are three different types of end:— 


Re-usable twin-saddle ends for easy assembly 
and replacement in the field. 


Pre-swaged ends providing permanent hose 
attachments, are supplied as complete assemblies. 


Re-usable sleeve ends, covering the same range of 
fittings as the pre-swaged type, are provided for customers 
who wish to make up their own hose assemblies. 


The range of fittings available for these ends includes 
90° and 135° bends, B.S.P. male and female ends, 
captive nuts, banjos, hose to hose connections, etc. 


Pre-swaged ends 


Re-usable sleeve ends 


Further information will be provided on request. 
Write for the new Ermeto Hose Catalogue, an invaluable 
reference when specifying high-pressure hose assemblies. 


ERMETO 


BRITISH ERMETO CORPORATION LTD 


HARGRAVE ROAD -: MAIDENHEAD -: BERKS - TEL: MAIDENHEAD 5100 


A Member of the Alenco Group of Companies 
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Corrugated ‘Perspex’ rooflights in a new warehouse at the Key Glassworks Ltd., Edinburgh Way, Harlow, Essex, 
Architects & Surveyors: Messrs. Brown & Brown, London, N.1. 
MainContractors: Messrs. W. & C. French Ltd. Structural Engineers: Messrs. Matthew T. Shaw & Co. Ltd. 








These rooflights have I.0.I. behind 
them and a long life ahead — 
they are made from corrugated ‘Perspex’ 


In this warehouse, recently built for the Key Glassworks Ltd. in Harlow, there are 
no dark corners. Corrugated ‘Perspex’ rooflights, though comparatively small and 
widely spaced, ensure plenty of daylight over the whole working area. 

Corrugated ‘Perspex’ was chosen because it is the most efficient rooflight, in that 
it transmits more light and because it keeps up this efficiency. It retains its smooth, 
easily cleaned surface indefinitely, even in corrosive atmospheres, and in most cases, 
will last as long as the roof itself. Corrugated ‘Perspex’ is unique among rooflights in 
being made by I.C.I. 

In fitting Corrugated ‘Perspex’ rooflights, Key Glassworks were not only fitting 
the best, they were buying it from a manufacturer on whom they could rely. 


Insist on — 


CORRUGATED “PERSPEX’ 


\*Perspex’ is the registered trade mark for the acrylic sheet manufactured by I.C.1. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED : LONDON 
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LYSAGHT-DEVILBISS @ | 





LYSAGHT-DEVILBISS DIVISION OF JOHN LYSAGHT’S BRISTOL WORKS LTD 47 HOLBORN VIADUCT LONDON EC1 
: TEL; CITY 4361 


& 
= 
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Structural 
Steelwork 





We undertake contracts for the 
design, fabrication and erection of 
steel structures such as bunkers, 
hoppers, chimneys and all 
associated steelwork, especially 
for chemical and petroleum plants, 
ore-handling and sintering 
equipment, blast-furnace and 
steelworks auxiliary plant and 
similar industrial works. 


The illustrations show steelwork at 
a chemical works and one of many 
gantries supporting ducting at a JOHN THOMPSON (DUDLEY) LTD: DUDLEY: WORCS 


nuclear power station. — 
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SCHL 
firefighter 


This fire ventilator saved a plant worth £3,500,000 


[t could well save yours 


As any fire chief will tell you, fire in an unventilated area 
quickly produces choking, superheated smoke and fumes 
—conditions which keep firefighters out of the building 
and make effective firefighting virtually impossible. Per- 
foration of the roof is the only remedy, but this is a hazar- 
dous operation which often endangers the life of the fire- 


man. 
The Colt Dual Purpose Ventilator has a special device 


that's acutely sensitive to heat. It opens automatically at a 


pre-determined temperature, releasing smoke, heat and 
fumes, keeping the fire localised. Firemen can enter the 
building, find the seat of the fire and extinguish it—with 
minimum damage to plant and equipment. 

Colt dual-purpose ventilators have the added advantage 
that under manual control they can be used for normal 
plant ventilation and provide excellent day-to-day work- 
ing conditions. 

Widespread adoption by industry is proof of managerial 
faith in the silent firefighter. 


Dual-Purpose Ventilators 


Automatic Fire protection—day-to-day controlled ventilation 
For information write to Dent. 89: COLT VENTILATION LIMITED, SURBITON, SURREY. ELMBRIDGE 0161 
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GONVEYOR-ELEVATOR | 


BULL BRIDGE WORKS 
* Telephone No. 2779 2. 
Accrington, Lancashire Tara: "Conver Aa 
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SPIRAL CONVEYORS 
BUCKET ELEVATORS, Et. 

















tHe Intertest 


DIAL CALIPER GAUGE]! 





as Movement 


THE IDEAL INSTRUMENT FOR THE ACCURATE 
MEASUREMENT OF INTERNAL 
GROOVES, PARTICULARLY CIRCLIP GROOVES 
Model 51: -2”— -6” x -0005” 
Model 52: -4”— -8” x -0005” 

Model 71: -4°—1I-2” x -001” 
Model 72: -8°’—1!-6” x -001” | 
Model 73: |-2”—2-0” x -001” 
Model 74: 1-6”—2-4” x -001” 
Model 75: 2-0°—2-8" x -001” 
Model 76: 2-4°—3-2” x -001” 

Full details of this and other types of internal 

and external dial caliper gauges from :— 


CAROBRONZE LTD * (EG1) SCHOOL RD « LONDON - W4)| 
CHiswick 0245 | 

















** Understanding 
the 
Behaviour 
of People 

at Work ”’ 











Introductory Notes for Engineers BAC K D BY 
and Executives, by | MORE RESEARCH 


Z.M.T. Tarkowski: 


The case of the bad mixer. | TH AN ANY 


Criticism and plain speaking. 
Stress in human relations. 

Three human reactions: OTH ER SC R EW 
aggression, submission or escape. | 

Anxiety and escape. 
Authoritarian barriers to 
communication. 
Reprinted from *‘ ENGINEERING ” 
4s. post free from: 


Unbrako are making screws now to take strains which of tomorrow, backed by intensive research and the 
are still drawing board calculations. That is what 


most advanced production techniques. 
Unbrako’s genuine five-year lead means to industry. 


Designers can plan ahead in the confidence that the Fastenings are no problem nowadays. Unbrako indivi- 

fasteners they will need already exist. dual product leaflets, gladly sent free on request, will 

Engineering Unbrako screws are made by men with a wealth of meet most of your needs. For special projects, the 
experience, applying the skills of today to the needs Unbrako man will be happy to call, 


36 Bedford Street 


| ON BRAKO 


London, W.C.2. | 
UNBRAKC SOCKET SCREW COMPANY LIMITED, COVENTRY. TEL: 89471 


(Tel: Temple Bar 3663) 
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SAFETY CUT OFF VALVE 










‘LINKON’ HIGH PRESSURE REGULATOR 


equipment for the 





DIAPHRAGM PRESSURE 
REGULATOR 


control 
of industrial gases 




























LOW PRESSURE REGULATOR 


Regulators of many sizes are made in 
diameters between 3” and 36” for use on | 
air or gases to operate on either a pressure 
or volume basis, covering a very wide 

range of flows to suit the process to 

which they are applied. 

Relief Valves and proportioning Governors 

are available to cater for the close control 
to a preset figure the admixture of air 
to gas or gas to gas. Safety devices can 

be provided for many special purposes, 

such as air and gas cut-offs so also can 
warning devices operated by diaphragm 
switches. 

High and low pressure gas regulators have 

been supplied to the fuel industries for 

many years and with the recent advances 

in liquid petroleum gases and natural gas, 
our regulators have been used for pressure | 
and volumetric control. 





we 4 +f Uf); ‘ 2225 
Illustration shows an 8’ Volumetric Governor on the left supplying gas 
to a holder, and on the right a 14’ Pressure Governor, clock controlled to 
give three pressures daily 





The 


BRYAN DONKIN 


Company Limited 





CHESTERFIELD Telephone 3153 
LONDON Telephone ABBey 1096 





HIGH PRESSURE GOVERNOR ASSEMBLY 





= 
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WELD Bc 


idee meets RIGHT DIRECTION TO a Comprehensi P 
RE age: : : | stocks o 
Seana PRODUCTION ek oype kept ia 
| AS 
| Other types made” 
; order to suit yo 
| particular applica 


Extensive range of slotted machine screws 
always in stock 


PHILLIPS RECESS 
MACHINE SCREWS 


Countersunk, Round, Raised 
heads, Steel and Brass. 
f B.A., WHITWORTH, B.S.F., 
| and UNIFIED THREADS. 


Specialists in Cold 


SLOTTED INDENTED Forging techniques 
HEXAGON HEADS 
ivrangectses rom LU SAE SEU ISAS WI) 8 In | 
full range of sizes from 
4 B.A. to ¢° dia. and A 
up to 2” long. | 
eee VIC. 2 3le Grams ‘Screwriy | 





Reliable Automation 
-. BY PNEUMATICS, MEANS 


ROSS Messrs. N. C. Joseph Ltd., Stratford-upon-Avon, manufacturers of — 
‘Sona’ Aluminium Household Ware, Steel Pressings, etc., re- 


AIR CONTROL VALVES | gccfrntiosue conan | 


duction, the valves having —— — fault — ‘ ‘ 


SEND NOW FOR CATALOGUES FROM 


| THE WELLMAN SMITH OWEN ENGINEERING CORPORATION “LTD 
PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 WORKS: DARLASTON, South Staffs, & BELFAST. 
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iINEW BREW HOUSE FOR 
wm-STONES LTD.SHEFFIELD 


Architects: Melling & Ridgeway A/A.R.1.B.A. 
Contractors: A. Bradbury & Son (Contractors) Ltd. 


ALBION WORKS « SHEFFIELD 
THOS. W. WARD LTD | Telephone: 26311 - _—_‘Telex: 54-119 


LONDON OFFICE: BRETTENHAM HOUSE - LANCASTER PLACE - STRAND - W.C.2. Telephone: Temple Bar 1515 


Cum ae 
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SHDDDD DS SDS SDS DPSS SDS DDD I} 
The first thought in protection aie 








KEE EKRKKKKRKKKKKKKKKKKK KEE 


Whatever the danger—in this case fire—the choice of protection 
must always be conditioned by two controlling factors . 
efficiency and dependability! Essential factors—factors that have 
: won the name of Walter Kidde an unrivalled reputation for 
UARD : . quality in fire-fighting equipment! 
WILL SAFEGUA For constantly, Kidde’s many fire detection systems and ex- 
; tinguishing equipment are put to positive, practical test . . . and 
consistently, precision and reliability have proved their worth! 
Perhaps one day, the fire fighting equipment you have purchased, 
or are about to purchase, will stand between you and ruin or 
loss of life. With life and livelihood at stake, you must be sure. 
This equipment consists of a flow transmitter With Kidde equipment, you can be sure .. . sure of quality... 
in the pipeline connected to a simple relay sure of protection. 
unit. It is designed to prevent damage result- Kidde are specialists in inert gas systems employing carbon 
= daa pagel hg Se aie. yh ge se dioxide, nitrogen, CF;BR, products of combustion, and argon. 
pipes and for flow rates’ of from 0-5 to 100 Manufacturers of fire detecting systems and portable fire ex- 
gallons per minute. tinguishers—they have manufacturing facilities in the U.S.A., 
REMOTE FLOW SWITCHES FOR Argentina, Australia, Brazil, Canada, France, Germany, Italy, 
Japan, Mexico . . . and 500 Recharging Service Stations through- 
out the world. 

















faeleaiic WATER, LUBRICANTS, THE WALTER KIDDE CO. LTD., NORTHOLT, MIDDX. TEL: VIKING 66:1, 


OIL, CUTTING FLUIDS, ETC. DDDDDDDD5DDD5D5DDD5D5D}>5D5>>P>D>d 


_,. the last word in quality 


FO) pd) 4 LTD. Spdente ahr London, S.E.20 
EKEKEKEKKEKKEKKKKEKUKKKRKRKKEKE 














Names ¢ = | } ig - i aimler 
like these 


HUMBER 


-- HAaMe 
Ore 


SUNBURY-ON-THAMES, MIDDX. PHONE: SUNBURY-ON-THAMES 456 














..» Make use of Taylor & Hubbard 
Cranes to utilise all storage space. 


84 ton Diesel Electric Crane with short 
tail radius, permitting operation within 


restricted clearance. 


Write for fully illustrated brochure. 


65 years of crane 
building experience 
at your disposal. 







one 
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mmc Pea te 
LA ip 
[TAYLOR & HUBBARD | 
Electric, Diesel, Diesel Electric 
and Steam Granes for all purposes 


P 6525 


Telephone: Leicester 22575-6 
Telegrams: Lifting, Leicester. 


















How glass insulation 
helps the electrical 
engineer to make 

a better product 


M & I provide a range of glass-based materials —laminates, fabrics and elastomers — 
having high thermal endurance, great mechanical strength and dimensional stability. 
These are the characteristics needed in electrical insulation to produce machinery and 
equipment with :— 


















(a) Greatly prolonged service life under adverse conditions. 
(6) Reduced overload and fire hazards. 







(c) Increased output per unit weight. 


(3) (See top of page.) 10% 
INCREASE IN OUTPUT when 

















this stator was re-wound | 
with silicone glass insula- | 
tion. Photograph by | 
courtesy of British Elec- 
trical Repairs Ltd. | 
| 








(2) A HIGH SAFETY FACTOR 
for this dry transformer | 
with glass insulation 
(Class B). | 
Photograph by courtesy | 
| 


| (1) LONGER SERVICE LIFE AND 

| GREATER SAFETY UNDER ARDUOUS 
CONDITIONS from this coal-cutter 

| stator, re-wound with silicone 

| 

| 





glass insulation. Photograph by 


courtesy of British of Gresham Trans- 





lectrical 
Repairs Ltd. formers Ltd. 
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With glass insulation 
you can make 

things smaller—safer 
—longer lasting 





If you would like 

more details please write for a | 
copy of our booklet 
“GLASS BASED MATERIALS for 
ELECTRICAL INSULATION” | 


the electrical insulation people 


THE MICANITE & INSULATORS CO., LTD., 


Empire Works, Blackhorse Lane, Walthamstow, E.17 
Tel: Larkswood 5500 Grams: Mytilite, London Teler. Telex 25183 



















AIRPEL gga FILTERS site tests 


LARGE CAPACITIES 
LOWEST PRESSURE DROP 


DUAL TYPE GIVES 
UNINTERRUPTED FLOW 


SINGLE. NUT COVER FIX 








HIGHLY COMPETITIVE 


UMMEDIATE EX-STOCK DELIVERIES FROM OUR 1/ 
DEPOTS THROUGHOUT THE UK. AND EIRE :~ 


THE BRITISH STEAM SPECIALTIES LIMITED 
Head Office: FLEET STREET “LEICESTER Also at: LONDON, LIVERPOOL, GLASGOW, BRISTOL, 
MANCHESTER, NEWCASTLE, BIRMINGHAM, BELFAST, DUBLIN, CARDIFF, ROMFORD and LEEDS. 
Telephone: LEICESTER 23232 Telegrams : “ BOSS"* PHONE, LEICESTER 
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“This job 
Is worthy 


of 
the welder 


THIS NEW STOTHERT AND PITT pocksIpE CRANE is a 
revolutionary unit in design with its large all-welded jib 
construction. To give the strength, reliability and ease of 
welding that a jib of this size requires, 

AEI Tensivick 35V Electrodes are used. 


TENSIVICK 36V ELECTRODES are basic-coated electrodes 
operative in all welding positions. They produce Lloyds Class 1 
radiographic quality welds, are suitable for a wide range 

of parent metals and have a highly stabilised arc for ease of 

a.c. operation. Tensivick electrodes ensure quick slag removal 

and provide exceptional resistance to hot cracking. 


1. M4 
You specify electrodes worthy of the welder pe 
when you choose AEI | 


NO OTHER ELECTRODES are backed by wider user experience. No other 
electrodes have such vast research and engineering resources behind them. 


AN ADVISORY SERVICE based on extensive practical knowledge is 
available. For further details apply to your local AEI office or write to the 
address below. 


\\\| 


ii 


Yf 
Yy 


Wy | 
yy, yf HT | HI 
Hi 


| 


—a new name for the best electrodes 


HEATING AND WELDING DEPARTMENT, TRANSFORMER DIVISION 
ASSOCIATED ELECTRICAL INDUSTRIES LIMITED, TRAFFORD PARK, MANCHESTER 17 





L/P 005 





gNGINEERING 30 June 1961 





This is just to reassure our engineering friends 
that we have NOT gone into the poultry 
business. Being so well known by so many 
industries, one enthusiastic caterer asked us 
to supply a quantity of polythene packed 
turkey cocks—just as well we didn’t—his 
customers would have found them tough— 
tough indeed for the Klinger famous sleeve 
packed cocks are specially made to withstand 
pressures of up to 5,000 p.s.i. and temperatures 


of 850°F. 


Klinger Sleeve-Packed Cocks are made in various sizes from }” to |” full bore, and can be 
supplied to suit any required conditions of service or application. Write for full technical details. 


BT ake gh SS Be “gn 


quest 1" tag 


oo 


fiast took 


RICHARD KLINGER LIMITED - KLINGERIT WORKS - SIDCUP - KENT - ENGLAND 
Telephone: Foots Cray 7777 Cables: Klingerit 
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huous normalizing of forgings. 


HEAVY DUTY ELECTRIC FURNACES, 
SERVING INDUSTRY EVERYWHERE 


Roller hearth bright annealing, Continuous blackheart and pearlitic malleablizing. Continuous hardening and tempering of forgings. 
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Appointments Section 








SITE GONSTRUCTION 
MANAGER 


A first class opportunity has arisen for an experienced engineer to join 
the staff of a nationally known contractor. 

The man appointed will be a good administrator, able to set up and 
organise a field team of engineers, foremen and tradesmen, and also able 
to control sub-contractors. 

He must be prepared to work on sites throughout the U.K. to control 
the mechanical and civil construction of power stations and oil and 
chemical processing plants. 

Only engineers capable of accepting considerable responsibility and 
justifying a salary in the £3000/3500 p.a. bracket need apply. 

Applications, which will be treated as strictly confidential, should be 
addressed to:—Personnel Director, BOX F 912, Offices of ENGINEERING. 



















ELECTRONIC APPARATUS 
DIVISION 





MECHANICAL ENGINEERS 


Applications are invited from Mechanical Engin- 
eers with experience and technical qualifications appro- 
priate to precision mechanical engineering development 
associated with servomechanisms and related systems. 


5 Current projects handled by the Electronic 
Apparatus Division with special mechanical engineering 
content are: 


RADIO TELESCOPES AND SPACE TRACKERS 


COMPUTER STORAGE DRUMS 
AND PERIPHERAL EQUIPMENT 


Tr ELECTRO-MECHANICAL MECHANISMS FOR A WIDE 
VARIETY OF INDUSTRIAL APPLICATIONS 


Applicants should have had several yeais of practical experience and 
preferably hold a degree in Mechanical Engineering. They should have 
undergone a sound training with wide experience in design and develop- 
ment and be capable of taking responsibility for their own projects. 


phe —_ giving details of age, qualifications, experience, and present 
salary, to :— 


STAFF MANAGER, (W.19) 


Associated Electrical Industries 


(Manchester) Limited 
Trafford Park, MANCHESTER 17 





F898 








PUBLIC APPOINTMENTS 


ROYAL COLLEGE OF ADVANCED 
TECHNOLOGY 
SALFORD 


Vacanc ies exist in the Department of Mech- 
anical Engineering for SENIOR LECTUR ERS 
and LECTURERS in ENGINEERING 
MANAGEMENT STUDIES ! ‘ 
Considerable expansion is “envisaged in the 
field of Production Engineering and Indus- 
trial Engineering and specialists are required 
with experience in the following scientific 
aspects of Management and _ Industrial 
Organisation :— 
OPERATIONAL RESEARCH 
ORGANISATION AND METHODS 
WORK STUDY 
PRODUCTION CONTROL 
INSPECTION AND QUALITY CONTROL 
Candidates should have a degree, or an 
equivalent qualification, together with good 
experience in industry or in research in the 
field of production engineering, industrial 
engineering or in management studies. _ 
The salary scales, at present under review, 
are :— 
Senior Lecturer 
Lecturer 


£1550 by £50 to £1750 p.a. 
£1370 by £35 to £1510 by 

£40 to £1550 p.m. 

In each case; the starting salary may be 
above the minimum of the scale. 

Further particulars and forms of applica- 
tion may be obtained from the REGISTRAR, 
ROYAL COLLEGE OF ADVANCED TECH- 
NOLOGY, SALFORD 5, LANCS., to whom 
applications should be returned by 10th 
JULY, 1961. F 883 





UNIVERSITY OF LONDON 


Readership in Electric Traction at 
Imperial College 


Applications are invited for appointment as 
READERIN ELECTRIC TRACTION. The 
person appointed must be able to develop the 
postgraduate course in electric traction 
recently started at the Imperial College. 
There are excellent opportunities for research 
with the advantage of association with strong 
groups concerned with machines, rectification 
and automatic control. Salary in the range 
£1675-£1975-£2425 a year plus £80 London 
Allowance. Applications (10 copies) must be 
received not later than 21st AUGUST, 1961, 
by the ACADEMIC REGISTRAR, UNIVER- 
SITY OF LONDON, SENATE HOUSE, 

W.C.1, from whom further particulars may be 
obtained. F 880 





UNIVERSITY OF EDINBURGH 
DEPARTMENT OF ENGINEERING 
Applications are invited for the following 


sts :— 

LEC TU RER with experience in 
Dynamics to teach mainly in the Post- 
graduate School. Knowledge .of Gyro- 
dynamics and Control Systems would be 
preferable. 

Two LECTURERS in Mechanical/Civil 
Engineering to teach one or more of the 
following subjects: Structures, Fluid Mech- 
anics, Materials or Dynamics of Machines. 

Salary Scale: £1050 x £50 to £1250; 
bar: £1300 x £50 to £1400 £75 to £1850 
per annum, with placement according to 
qualifications and experience, and with 
superannuation benefit and family allowance 
where applicable. 

The successful candidates will be expected 
to take up duty on Ist October, 1961. 

Each candidate should possess an Honours 
Degree in Engineering and should have 
industrial or research experience. Those 
appointed will be encouraged to carry out 
research and to study, if desired, for a higher 
degree. 

Further particulars may be obtained from 
the undersigned, with whom applications 
(six copies) giving the names of two referees, 
should be lodged not later than 12th July, 


196i. 
CHARLES H. STEWART, 
Secretary to the University. 
June, 1961. F 868 


Applied 


SOUTH AFRICAN COUNCIL FOR 
SCIENTIFIC AND INDUSTRIAL 
RESEARCH 
NATIONAL BUILDING RESEARCH 
INSTITUTE 


SOIL MECHANICS AND FOUNDATION 
ENGINEERING DIVISION 
HEAD OF DIVISION 


Applications are invited for the post of 
Head of the Soil Mechanics Division of the 
National Building Research Institute, Pre- 
toria. 

Applicants should have a_ University 
de gree or equivalent qualification and experi- 
ence in the field of Soil Mechanics research 
and application. Details of past publications 
should accompany all applications together 
with evidence of proven research ability. 

The Head of the Division is required to lead 
a team of about twelve persons, giving 
guidance to several specific research projects. 
He must also encourage the application of 
research findings within the building and 
construction industry in South Africa and 
maintain close liaison with the industry and 
co-ordinate the Division’s work with other 
research bodies in the country particularly 
in regard to work of a fundamental nature. 

The present research programme includes 
the following projects :— 

(i) studies of expansive clays and the 
development of economical solutions 
to the problem of founding structures 
on these clays; 

(ii) research on the stability of slopes of 
waste dumps, particularly sand and 
ash dumps; 

(iii) the application of air photo inter- 
pretation to foundation soil mapping 
for township development; 

(iv) studies of thermodynamics aspects of 
the swelling and strength properties 
of soils; and 
studies of the engineering properties of 
particular types of weathered soil 
profiles. 

Work with industry involving deep drilling 
and undisturbed sampling and specialised 
testing of a research nature, is also under- 
taken. 

Appointment will be made according to 
qualifications and experience in the salary 
range £1620-£2400 per annum. 

Further information on service conditions 
may be obtained from 
SOUTH AFRIC as st ‘TEN YTIFIC LIAISON 


OFFIC 
AFRICA HOUSE, KINGSWAY, 
LONDON, W.C.2, 
ENGLAND. 

Applications should reach THE DIREC- 
TOR, NATIONAL BUILDING RESEARCH 
INSTITUTE, P.O. BOX 395, PRETORIA, 
SOUTH AFRICA, from whom _§ further 
information can be obtained, not later than 
3ist AUGUST, 1961 F 82: 
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SOUTH EASTERN GAS BOARD 
ASSISTANT ENGINEER 
PRODUCTION 
DOVER WORKS 


Applicants should possess qualifications up to 
at least the Higher Grade Certificate in Gas 
Engineering (Manufacture) of the Institution 
of Gas Engineers, and have had experience of 
the operation and control of Gasworks Plant. 

The successful applicant will be responsible 
to the Station Engineer through the Deputy 
Station Engineer for the operation of the 
continuous vertical retort plant, the car- 
buretted water gas and the Butane/air instal- 
lation at this Station, which has a capacity of 
some 20 million cu. ft. per day. 

Salary within Group A (National Scale) of 
the National Salaries Table for Senior Gas 
Officers, £1310-£1390 per annum. 

Applications in writing, quoting reference 
V15/1494, and giving in details, noe be 
sent to the PE as L NAGER, 
SOUTH EASTE RN GAS Ano ARD, 
KATHARINE STREET, CROYDON, within 
seven days. F 882 
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SPECIALIST ENGINEER 


Giana | Fe 
TECHNICAL DIVISION 


UNILEVER INVITES APPLICATIONS FROM 
QUALIFIED ENGINEERS FOR A_ SENIOR 
POSITION IN TECHNICAL DIVISION, LONDON 


Candidates should preferably be Mechanical Engineers 
and must have a good knowledge and experience of 
refrigeration. 


Experience in low temperature processing and storage 
of foods would be of considerable advantage. 


This post is of substantial seniority, offers prospects 
for progress, and provides opportunities for exercising 
initiative and original thinking. 


Written applications, giving details of training and 
experience, should be addressed to the Engineer-in-Chief 
(T 380), Unilever Ltd., Unilever House, London, E.C.4. 


F 904 








MICHELIN | 


requires 


Engineers for appointment to Production Management positions after a 
careful introduction to the Company’s systems and methods. 


These appointments, which have occurred as the result of recent promo- 
tions and the need for further development, provide excellent opportunities 
for ambitious men to share in the expansion of a very progressive inter- 
national Company. 


Candidates should be in the age range 28-40 and should be members of 
recognised professional institutions. They must have industrial Manage- 
ment experience. 

The Company pays good salaries, which are reached by individual 
agreement. It operates good pension and insurance schemes and a 
comprehensive scheme of housing assistance. 

There are excellent opportunities for overseas services if desired. 
Applications should be made to: 

H. A. Dilley, Ref. No. E/114, Michelin Tyre Co. Ltd., Stoke-on-Trent, Staffs. 


N.B. It is of interest to note that Stoke-on-Trent is not in the “ Black 
Country ” and that the majority of our Management staff live in purely 
residential areas away from the industrial environment but within 2-3 miles 
of the factory. 


F 833 





SCIENTIFIC OFFICER/SENIOR 
SCIENTIFIC OFFICER 


DSIR_ requires SCIENTIFIC OFFICER/ 
SENIOR SCIENTIFIC OFFICER (mechani- 
cal engineer) for the FOREST PRODUCTS 
RESEARCH LABORATORY, PRINCES 
RISBOROUGH, AYLESBURY, BUCKS., 
for research on wood machining processes and 
fundamental studies of the theory of cutting. 
Quals.: ist or 2nd hons. degree in engineer- 
ing or equiv.; an interest in stress analysis or 
theory of elasticity would be an advantage. 
Interim Salaries: S.O., £717-£1186; S.S.O. 
(at least 3 years’ post graduate experience), 
£1302-£1604. Application forms from the 
above address quoting FPRL3W. Closing 
date 17th JULY, 1961 F 897 





CENTRAL ELECTRICITY GENERATING 
BOARD 

NORTH EASTERN AND YORKSHIRE 
REGION 

GRADUATE MECHANICAL ENGINEERS 


ASSISTANT MECHANICAL ENGINEERS 
are required for the Regional Research and 
Development Department with headquarters 
at Skelton Grange “B” Power Station, 
Leeds. 

The Engineers appointed will be required 
to work on several interesting investigations, 
which are at present under review and which 
include work on turbine bearings, the dynamic 
response of steam boiler controls, large clutch 
couplings, coal handling equipment and 
others dealing with turbines and associated 
power station equipment. 

The research field is wide so that specialisa- 
tion is not required. Applicants should have 
obtained an honours degree in Mechanical 
Engineering during the past four years and 
be keen to work at research in the field. 

For one of the posts available a graduate 
having two or three years of academic or 
industrial research will be preferred and for 
the other remaining posts recent graduates 
who have completed their post graduate 
practical training and have a bias towards 
research will be considered. 

The successful candidates will be appointed 
to a suitable scale within the range £765- 
£1090, or for the more senior position to a 
suitable scale within the range £965-£1720 
per annum. 

Forms of application may be obtained from 
the ASSISTANT REGIONAL SECRETARY 
(PERSONNEL), CENTRAL ELECTRICITY 
GENERATING BOARD, NORTH EAST- 
ERN AND YORKSHIRE REGION, 1, 
WHITEHALL ROAD, LEEDS, 1, to whom 
they should be returned to arrive not later 
than 29th JULY, 1961. F 895 





NORTHAMPTON COLLEGE 
OF ADVANCED TECHNOLOGY 


St. John Street, London, E.C.1 


DEPARTMENT OF SOCIAL 
AND INDUSTRIAL STUDIES 


Owing to expansion in the work of 
the Department additional lecturing 
staff will be required from Septem- 
ber, 1961, or as soon as possible 
thereafter. 

Candidates for appointment should 
have the appropriate University 
qualifications and industrial or 
related experience. 

The work will involve developing 
and organising postgraduate studies, 
and teaching at both undergraduate 
and postgraduate levels. Emphasis 
will be on quantitative or statistical 
methods in investigating problems 
in the organisation and planning of 
industrial effort. 








ASSISTANT INSTRUMENT DEVELOPMENT ENGINEER 
required by 
BRITISH HYDROCARBON CHEMICALS LIMITED 
(manufacturers of Petroleum Chemicals) 
for its Works ata GRANGEMOUTH 


Applicants should have honours degree in physics or electrical 
engineering and preferably have some experience of process 
instrumentation in physical methods of chemical analysis. 


Duties will b> the development. installation and operation of 
process control instrumentation with special emphasis on analytical 
instruments. 


Please writeto | Personne! Department, 
British Hydrocarbon Chemicals Limited, 
Devonshire House, Mayfair Place, London, W.1 


Outside consultancy is encouraged, 
subject to College commitments. 
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COLLEGE OF ADVANCET:. TECH 
BIRMINGHA™ 
RESEARCH FELL© wspip 


Applications are invited for «he Jo 
Research Fellowship in Production 
ing tenable normally for two years, 
Salary Range: £1300-£156() annum 
Ry sont should be cap bea 
and developing a programme o: Pesearch 
technological or related apherell Dean lt 
Enginee In addition to comple” 
form of application, applicants shoulg 
a statement of the topic on which they 
be prepared to work and a brief 
problems and procedures involved *Y 
uipplication f df a 
pplication forms and furth 
the post may be obtained: fren BURSap 
ROOM 40 (U), COLLEGE OF Apyanas 
TECHNOLOGY, GOSTA ! GREEN, 4 
MINGHAM, 4. a 
PILLING 


K. R. He 
CLERK TO THE GOVERNOR: 
Ty 
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NEW ZEALAND GOVERNMENT 
NEW ZEALAND ELECTRicity 
DEPARTMENT 
MEREMERE POWER STATION 


Applications are invited for the posi 3 
STATION CHEMIST, MEREMER} 
Salary £1030/£1075 or £1120/£1165 Da 

The Meremere Station, which ig 49 
south of Auckland, was commissioned in 145) 
and has a capacity of 180 megawatts, op, 
prising 6 units of 30 migawatts. Boilers ay 
pulverised coal-fired with steam Conditions 
635 p.s.i., 865 deg. F. 

Applicants should have a _ University or 
similar qualification and have had laboratory 
experience in a modern steam power Station 
and be familiar with the associated probleg, 
of operation at high pressure and temperatyy 
A recognised qualification for the duties } 
desired. 

Appointee will be required to reside aj ty 
nearby departmental power station ville, 
Married accommodation available. : 

PASSAGES: Steamer fares of up to £1 
each for the appointee and his wife, and mp 
rata for dependent children will be paid, 

INCIDENTAL EXPENSES: Up to 4 
for a single person and £100 for a married my 
can be claimed to cover the cost of takiy 
personal effects to New Zealand. 

Application forms and further details a 
available from the HIGH COMMISSIONE, 
FOR NEW ZEALAND, 415 STRAND 
LONDON, W.C.2, with whom application 
will close on 28th JULY, 1961. 

Please quote reference’ B.13/7/1 whe 
enquiring. FM 


MIDDLESEX COUNTY COUNCIL 
EDUCATION COMMITTEE 


Brunel College of Technology, Woodlands 
Avenue, Acton, W.3 
Principal: J. TOPPING, M.Sc., Ph.D., 
D.1.C., F.Inst.P. 

SENIOR LECTURER IN 
PRODUCTION ENGINEERING 
in the 
DEPARTMENT OF MANAGEMENT 
AND PRODUCTION ENGINEERING 


REQUIRED to teach and supervise student 
in the four-year Diploma in Technology 
(Engineering) Course in Production Technology 
which combines the study of engineering. 
natural science and social science will 
practical training. 


Candidates must possess a good honous 


degree in engineering. They should be abk 
to collaborate with industrial firms and to 
encourage academic learning in the students 
and help them to increase their insight into 
their prospective work in industry. Ther 
are considerable opportunities for devising 
(1) READER in Industrial Socio- e 


ourses in aspects of production engineerilg 


logy: To conduct and to and for research, with the prospect of joinint 


supervise research into the in the development of a new and separalt§ 


structure and operation of department for teaching production engineer 
industrial organisations, ing subjects. 


having regard to manage- 


SALARY: Within the rage £1588-£18ll 


ment theory and practice. per annum. 


(2) SENIOR LECTURER in In- 
dustrial ‘ngineering, 
specialising in the quanti- 
tative aspects of manage- 
ment practice. 

(3) SENIOR LECTURER in 
Social and Experimental 
Psychology, specialising in 
the structure, characteris- 


Application forms are available from the 


Principal to whom they should _be retumed 
within fourteen days of the date of this 
advertisement. 


C. E. GURR, M.Sc., Ph.D., _ 
CHIEF EDUCATION OFFICER 





tics and norms of human 
groups and their _ inter- 

relation and control. 

SALARY SCALES: 

Reader: £1838 by increments of 
£50 to a maximum of £2151 p.a. 
Senior Lecturer: £1588 by incre- 
ments of £50 to a maximum of 


MIDDLESEX COUNTY COUNCIL 
COUNTY ARCHITECT’S DEPT. 


SATING ENGINEERING ASSISTANT 
£1801 p.a. HEATING ENGINEERING os plo 
Further particulars and forms of (APT. IV, £1185-£1355 if over years! 
application obtainable from_ the required. Established, pensionable. 4 bs 
SECRETARY OF THE COLLEGE, day week. Staff canteen. “Prescribed co’ 
Jake 


ST. JOHN STREET, E.C 


tions. Should have experience of preparation 


J. 8S. TAIT, B.Sc., of drawings and specifications for schemes fot 
Ph.D. MLLE-E., M-L Mech E., all types of public buildings. Forms frat 
PRINCIPAL. COUNTY ARCHITECT, 1, QUEEN AN _ 

GATE BUILDINGS, DARTMOL TH 5S H 

S.W.1, returnable by 9th AUGUST. (Ql oT 


F 889 G. 


641E.) F git 
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UNIVERSITY OF CAPE TOWN 
: South Africa 
LECTURESHIPS IN 
CIVi. ENGINEERING 


re invited for the posts of 

ApPTRER “\ SOIL MECHANICS and 

URER 1N HYDRAULICS in the 
LECT ent of Civil Engineering. 

licants for the post of Soil Mechanics 

have practical experience of Soil 

Loe nics proc edures for sampling and, in 

r ¢ of the application of So 

be laboratory ri Civil Engineering 

nerally 


‘ApD ts for the post in Hydraulics 
nt} have practical experience in the design 
sho construction of works in connection with 
ter supply or irrigation. ots 
wine salary scale is R.2680 by 120 to 3520 
41340 by 60 to 1760) per annum. 
f The information given by applicants should 
include age, qualifications, practical and 
experience, research work com- 
ted or in progress, and the names of at 
t two referees whom the University may 
ult. Reprints = eee work should 
the application. 
HH oples of the application and_testi- 
monials only should reach the SECRETARY, 
ASSOCIATION OF UNIVERSITIES OF 
THE BRITISH COMMONWEALTH, 36, 
GORDON SQUARE, LONDON, W.C.1 (from 
whom memoranda giving the general condi- 
tions of appointment, including transport 
expenses On appointment and information on 
the work of the department may be obtained), 
not later than 7th AUGUST, 1961. An addi- 
tional copy, together with reprints, should be 
nt direct by airmail to the Registrar, 
University of Cape Town, Private Bag, 
Rondebosch, Cape Town, South Africa, to 
reach him by the same date. — ‘ 
The University reserves the right to appoint 
a person other than one of the applicants, or 
to make no appointment. F 887 
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THE UNIVERSITY COLLEGE OF SUSSEX 

CLERK OF WORKS FOR ENGINEERING 
SERVICES 





 vilee Applications are invited for the above appoint- 
to £1 ment at a salary in the range of £1000 to 
and p, £1300 per annum. — , 
aid. » The Clerk of Works will be employed by 
) to the University to supervise the installation 
ried man of Engineering Services in Stage I of an 
f taking extensive development programme. The ser- 
yices installations include a high pressure hot 
water boiler house and external and internal 
TONER distributions for heating and hot and cold 
"RAND, water supplies, fire services, gas, compressed 
lication air, vacuum, etc., ventilation, electrical and 
plumbing and drainage works. 
wher The first two buildings of Stage I are now 
F under construction and a further four build- 


ings are proposed. Subject to satisfactory 

service, there is a possibility of continuity of 

employment through a prolonged building 
programme. 

Further details may be obtained from 

. C. Green, Esq., B.Arch., A.R.I.B.A. 

Buildings Officer, The University of Sussex, 

iL Stanmer House, Brighton, Sussex. 

Applications, giving ~ age, qualifications, 

experience, present post, salary and names of 

two referees should be forwarded to STEEN- 

lands SEN, VARMING & MULCAHY, CONSULT- 

ING ENGINEERS, 146, NEW CAVENDISH 

D. STREET, LONDON, W.1, by MONDAY, 

lith JULY, 1961. F 896 





G 

CENTRAL ELECTRICITY GENERATING 
NT BOARD 
ING 
dasti SOUTH EASTERN REGION 
10logy NORTH THAMES DIVISION 
L0logy 
ering, Applications are invited for the following 
with appointment :— 
nous ASSISTANT ENGINEER (HANDLING), 
b WEST THURROCK GENERATING 
de STATION (GRAYS—ESSEX) 
~ (S.V. No. 1514) 
‘sing Salary N.J.B. Class M, Grade 12, Scale 9. 
ering £1115-£1244 per annum plus £50 per annum 
ining London Weighting. 


arate _ The duties associated with this post will 
include the handling of all coal shipped to 


sco the station including the local control of 

1801 colliers, the disposal of all ash and the general 
control of a small labour force. 

the _Applications, quoting Reference S.V. No. 

red 1514, stating age, qualifications, experience 

this and present position, should be sent to the 
PERSONNEL OFFICER, CENTRAL 
ELECTRICITY GENERATING BOARD, 
SOUTH EASTERN REGION, NORTH 


* THAMES DIVISION, WEST FARM 
PLACE, CHALK LANE, COCKFOSTERS, 
BARNET, HERTS., to arrive not later than 
8th JULY, 1961. F 869 





COUNTY BOROUGH OF EAST HAM 


JUNIOR ENGINEERING ASSISTANT 
(MECHANICAL) A.P.T. I—SALARY 


ws UP TO £855 PER ANNUM 

ve A subsistence allowance may be granted over 
di- & reasonable period to the person appointed 
jon if unable to obtain suitable housing accom- 
for modation, necessitating the maintenance of 
ym two homes. 

ts Further details and application form 
r., returnable by the 14th JULY, 1961, from the 
'E TOWN CLERK, TOWN HALL, EAST 


HAM, E.6. F 885 






THE UNIVERSITY OF MANCHESTER 


Applications are invited for the t of 
LECTURER IN ENGINEERING (MECH- 
ANICAL). Preference given to 


candidates with a major interest in Applied 
Mechanics, especially Theory of Machines, 
s is and Properties of Materials, 
or a hermod: 





ing staff 
r the degree of M.Sc. and Ph.D. 
The salary scale £1050 to £1850 per annum. 
Membershi of F.S.8.U. and Children’s 
Allowance Scheme. Initial salary acco: 
ualifications and experience.—Applications 
should be sent not later than JULY 8th, 
1961, to the REGISTRAR, THE UNI- 
VERSITY, MANCHESTER, 13, from whom 
further particulars and forms of application 
may be obtained. Applications by air mail 
letter, in the first instance, will be considered 
from overseas candidates. F781 





UNIVERSITY OF SOUTHAMPTON 


Applications are invited for the Vokes 
Research Fellowship in the Department of 
Mechanical Engineering which is tenable for 
three years at a salary of £1000. Candidates 
with a special interest in fluids or elastic 
theory will be preferred.—Applications giving 
date of birth, the names of two referees and 
a brief curriculum vitae should be sent to the 
SECRETARY AND REGISTRAR, before 
15 JULY, 1961. F 873 





CITY OF SHEFFIELD EDUCATION 
COMMITTEE 
COLLEGE OF TECHNOLOGY 
DEPARTMENT OF ENGINEERING 


Applications are invited for the following 
posts, to take up duty as soon as possible. 

LECTURER IN MECHANICAL TECH- 

NOLOGY to teach a selection of subjects 
in the advanced stages of Mechanical 
Engineering Technicians’, Mechanical 
Engineering Inspection, Patternmaking, 
Fabrication of Steelwork and Welding 
courses; to be responsible for these 
courses and for the Machine, Heat Treat- 
ment, Gas Welding and Electric Arc 
Welding workshops of the Department. 

Ability to teach Workshop Technology 
and Production Processes to Higher 
National Diploma and/or Ordinary 
National Certificate students is desirable. 
Most of the students are in part-time day 
courses. 

Candidates should possess graduate 
qualifications and be experienced ade- 
quately in industry and in teaching. 

ASSISTANT (GRADE B) IN ENGLISH 

AND SOCIAL STUDIES to_ teach 
students in Higher National Diploma, 
Ordinary National Certificate and the 
advanced stages of Mechanical Engineer- 
ing, Motor Engineering and Electrical 
Engineering Technicians’ courses. 

Candidates should be vitally interested 
in this work, have had wide experience 
and possess suitable, preferably graduate, 
qualifications. Interest in and know- 
ledge of music and the visual arts would 
be an advantage. 

Salaries in accordance with Burnham Tech- 
nical Scales: Lecturer £1370 by £35 to £1550 
per annum; Assistant (Grade B) £700 by 
£17 10s. 0d. to £1150 per annum, with appro- 
priate allowances for graduate qualification, 
training and experience. 

Application forms, obtainable from the 
undersigned (s.a.e.) at P.O. BOX 67, SHEF- 
FIELD, 1, should be returned within 14 days 
of the appentenre of Mo advertisement. 

T. H. TUNN 


DIRECTOR OF EDUCATION. 
F 876 





THE UNIVERSITY OF SHEFFIELD 


Applications are invited for _a_ post of 
LECTURER in MECHANICAL ENGINEER- 
iNG to begin duties on Ist October, 1961, or 
as soon as possible thereafter. Initial salary 
according to qualifications and experience on 
the scale £1050 by £50 to £1400 by £75 to 
£1850, with F.S.S.U. provision and family 
allowance. A grant towards removal expenses 
will be made. Further particulars may be 
obtained from the REGISTRAR, to whom 
applications (4 copies) should be sent by 
29th JULY, 1961. F 878 





ASSISTANT EXPERIMENTAL OFFICER 


THE BRITISH SOCIETY FOR RESEARCH 
IN AGRICULTURAL ENGINEERING re- 
quires an ASSISTANT EXPERIMENTAL 
OFFICER for work in connection with the 
measurement of tractor performance. Duties 
include carrying out laboratory and _ field 
tests, preparation of reports, development of 
apparatus. Qualifications: degree in engi- 
neering, H.N.C. or equivalent. Starting 
salary £578 at 21 to £776 at 26 rising to £983. 
Application forms from SECRETARY 

N.LA.E., WREST PARK, SILSOE, Paes 





DRAUGHTSMAN/TECHNICAL ASSISTANT 


DRAUGHTSMAN/TECHNICAL ASSIST- 
ANT required to design and detail special 
equipment for aeronautical research. In- 
teresting and varied work giving scope for 
young man with initiative and ability to work 
alone. Superannuation. Salary according to 
age and experience in scale £595 by 25 to 
£720. Apply HEAD OF AERONAUTICS 
DEPARTMENT, IMPERIAL COLLEGE 
OF SCIENCE AND TECHNOLOGY, “teas 
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VIGKERS-ARMSTRONGS 





INSTRUMENTATION 
TECHNICIANS 


Instrumentation Technicians are required for Watchkeeping 
duties on the British Nuclear Submarine - 
sion Machinery, situated at Dounreay Caithness. 





The duties i Pp maintenance of nuclear and 
conventional instrumentation, with corrective maintenance 
in emergency under the direction of an Electrical Engineer. 


Candidates, who must be 
British subjects, should pre- 
ary have H.N.C. or 
O.N. in electronics and 
should have experience of 
general instrumentation, both 
physical and electrical. Pre- 
vious watchkeeping experi- 
ence is desirable, but not 
essential. 


VICKERS-ARMSTRONGS (ENGINEERS) LIMITED 
Barrow-in-Furness, Lancashire F 871 


Applications, which will be 
treated as strictly confiden- 
tial, should give brief details 
of qualifications, present work, 
past experience and current 
salary, and be addressed to: 
The Manager, Marine Pro- 
ulsion Research and Deve- 
opment Dept., 














MECHANICAL 
ENGINEER 


I.C.1. (Hyde) Limited, manufacturers of polyvinyl coated fabrics, plastic sheet 
and film and related products, has a vacancy for a Mechanical Engineer. Age 
25-35. Duties will include machine design, plant development work and plant 
layout. Applicants should have a good honours degree followed by practical 
training and some experience of design and development work. Experience in 
the design of machinery similar to that used in the rubber, plastics or leathercloth 
industries desirable, but not essential. 


Conditions of employment include an attractive salary and membership of the 
Staff Pension Fund. There is also a Company Profit Sharing Scheme. A 
married man will receive assistance with removal expenses and may also be paid 
a lodging allowance for a period of up to six months whilst maintaining two 
homes. In addition he will be eligible for assistance with house purchase. 


Write to the Staff Officer, 1.C.I. (HYDE) LIMITED, 
P.O. Box 15, Newton Works, Hyde, Cheshire 
F 879 














REINFORCED CONCRETE 


DESIGNERS & DETAILERS 


with minimum H.N.C. are required by a leading firm of Consulting Engineers 
for their LONDON and EPSOM, Surrey, Offices. 


These are permanent positions, with a five-day week, luncheon vouchers 
and pension scheme. 
Please write fully to the 
Personnel Manager, 
W. S. ATKINS & PARTNERS, 


158 Victoria Street, London, S.W.1. F 787 














RESIDENT ENGINEER 


An experienced man is required by 
London heavy industrial contractors 
for new constructions work, mechani- 


cal equipment in Power Stations and 
industrial plants, involving installa- 


with good engineering tion of steelwork, machinery and 
background required by 

Midland firm of 
Transmission Gear 
Manufacturers. Good 
salary for the right man. 
Box F 877 Offices of 
ENGINEERING. 


Applicants must be good adminis- 
trators, able to control large numbers 
of tradesmen including riggers, 
platers, welders, millwrights, pipe- 
fitters and general mechanical trades, 
and must be able to set out and use 
precision instruments associated with 
mechanica! works. 


Commencing salary in the region 
of £2000/2500 p.a. Good prospects. 


Please write to Box No. F 890, 
Offices of ENGINEERING, giving details 
of age and experience, etc. All infor- 
mation given will be treated with 
absolute confidence. 
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LONDON COUNTY COUNCIL 
STRUCTURAL ENGINEER’S DIVISION 


Vacancies for PRINCIPAL ASSISTANTS 
(Professional), salary scale £1700 to £1950 
to assist in the design and detailing of a 
large and varied programme of new buildings, 
or in the statutory investigations of uncon- 
ventional structures. 

Starting salary according to qualifications 
and experience. Particulars and form, re- 
turnable by 15th ae € 1961, from HUBERT 

ENN F. SHITECT TO 
THE COUNCIL _ (BK /i6/1803/6), COUNTY 
HALL, LONDON, S.E.1 F 892 





APPOINTMENTS OPEN 


PROFESSIONAL MECHANICAL ENGINEER 


PROFESSIONAL MECHANICAL ENGI- 
NEER required to assist in the planning and 
installation of new plant in a large factory in 
Central Scotland. Graduate preferred.— 
BOX F 906, Offices of ENGINEERING. 





MECHANICAL ENGINEERING 
DRAUGHTSMAN 


MECHANICAL ENGINEERING 
DRAUGHTSMAN required to join the Staff 
of a Scottish factory for general maintenance 
and plant installation work.—BOX F 907, 
Offices of ENGINEERING. 





STRUCTURAL DRAUGHTSMAN 


Large we rE has vacancy at London 
Head Office, E.C.1 district, for structural 
draughtsman. Previous experience with steel 
and reinforced concrete essential. Permanent 
position with good prospects. Non-contribu- 
tory Pension Scheme.— Write, stating age and 
details of qualifications and experience to 
BOX F 909, Offices of ENGINEERING. 


EDITORIAL ASSISTANT 


EDITORIAL ASSISTANT with qualifica- 
tions or experience in mechanical engineering 
required for controlled circulation journal 
describing new products with industrial 
applications. Accuracy and the ability to 
write clear,:concise English are essential. 
Write, giving full details of education and 
experience, to BOX F908, Offices of 
ENGINEERING. 


DEVELOPMENT ENGINEER 


Seeks appointment with company intent on 
expanding manufacture of calculators in 
which province the writer has an invention of 
great. significance.—-BOX F 894, Offices of 
ENGINEERING. 


THE BURMAH OIL COMPANY 
(PIPE LINES) LIMITED 


Britannic House, 
Finsbury Circus. London, E.C.2, 


has interesting vacancies for 
ENGINEERS 


for site inspection services in con- 
nection with a major crude oil pipe- 
line at present under construction in 
India. 

Candidates, preferably Civil Engi- 
neers, are required for the general 
supervision of locally engaged inspec- 
tors on right-of-way clearance, ditch- 
ing, pipe stringing, bending, tie-ins, 
lower and backfill, erection of pump- 
ing stations, etc. 

Appointments, commencing about 
September, 1961, will be on a bache- 
lor basis and salaries, free of Indian 
Taxation, will be paid in Rupees, 
the equivalent sterling salary range 
being £1620 to £2160 per annum, 
depending on qualifications and 
experience. 

Messing and accommodation in 
India will be provided free. 

Applications, stating age and 
giving full details of qualifications 
and experience, should be addressed 
to the Company as above. 


F 891 





ENGINEER 


ENGINEER (about 30 years) required for 
Consulting Engineers’ Office in Manchester; 
Engineering degree and/or corporate member- 
ship of a major engineering Institution; 
varied industrial experience an advantage. 
Technical investigations and _ reports in 
matters where litigation is being considered. 
BOX F 867, Offices of ENGINEERING. 


YORKSHIRE IMPERIAL METALS LIMITED 
require a 
DRAUGHTSMAN 


for interesting and varied work in the Mech- 
anical Enginzer’s Drawing Office, at their 
Yorkshire Copper Works, Leeds. 

The successful applicant must be a keen 
man with Higher National Certificate in 
Mechanical Engineering, who has served a 
recognised Apprenticeship in Engineering, and 
had experience in Drawing Office work. This 
is an excellent opportunity of a permanent 
position with good salary and prospects for 
the right man. 

Five-day week; hours 8.30 a.m. to 5 p.m 
Excellent welfare facilities include Pension 
Scheme; Life Assurance Scheme; Profit- 
sharing; Sick Benefit. Assistance with 
housing would be considered where necessary. 
Special transport available to and from most 
of a districts. 

Applications, giving details of age, quali- 
fications, experience and present salary, and 
marked ‘‘ Engineering Draughtsma 
fidential,’’ should be addressed to the CHIEF 

PERSONNEL OFFICER, YORKSHIRE 
IMPERIAL METALS LIMITED, P.O, BOX 
No. 166, LEEDS F 870 





CIVIL ENGINEERS 


Applications are invited for engineers 
with experience ih design of rein- 
forced concrete. 

These vacancies occur in design 
office at Newcastle upon Tyne dealing 
with a variety of heavy industrial 
works. 

Please apply with brief particulars, 
quoting ref. ‘‘ SAR,” to 


MERZ & MCLELLAN, 
CARLIOL HOUSE, 
NEWCASTLE UPON TYNE, | 


NATIONAL INSTITUTE FOR 
RESEARCH IN NUCLEAR SCIENCE 


STRESSMAN 


A vacancy occurs at the Rutherford 
High Energy Laboratory at Harwell 
for an Assistant Design Engineer to 
carry out stress analysis and calcula- 
tion of large components and struc- 
tures associated with machines used 
in the Laboratory’s research pro- 
gramme. 

Applicants should have had a 
sound basic training in mechanical 
engineering, and possess an appro- 
priate Higher National Certificate. 
Good mathematical aptitude and 
considerable experience on_ stress 
work is also required. Experience 
in strain energy methods would be 
an advantage. 

The starting salary will be in the 
scale £1065-£1535 according to age 
and experience with annual incre- 
ments to the maximum of the scale. 
There is a contributory superannua- 
tion scheme, transport facilities are 
available and assistance is given with 
housing. If you are interested in 
joining this new organisation then 
please send a postcard for further 
details to the 

RECRUITMENT OFFICER, 
N.I.R.N.S., HARWELL, 
BERKSHIRE, 


quoting Ref. No. VN.68/26. 








J. H. FENNER & CO. LTD. 
POWER TRANSMISSION 
ENGINEERS, MARFLEET, HULL 


ASSISTANT WORKS MANAGER 


This rapidly expanding Company 
invites applications from men of 
proved ability for the post of Assistant 
Works Manager, Engineering Divi- 
sion. Duties will include the co- 
ordination of all aspects of production 
and general administration of a 
modern machine and fitting shop 
employing 350 personnel on large 
batch production. 

Candidates should be aged 30-35 
years, of Degree standard, have had a 
minimum of five years’ experience in a 
similar capacity and be ss with 
the latest produc tion techniques. 
The ability to maintain sound indus- 
trial relations is essential. Applica- 
tions stating age, qualifications and 
fullest details of experience should be 
addressed to the Personnel Manager. 

F 886 











CHIEF u 
ELLISTOWN GROUP OF COMPANIES. with an Associate Com n Ti 
Experience in the heavy clay industry an Speen a on ran | 
advantage but not essential. 
Scheme, car provided. 
giving full details of qualifications and experi- modation ee eats 


ELLISTOWN BRICK & 
LIMITED, ELLISTOWN 
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FACTORY ENGINEER 


FACTORY ENGINEER requi: 
required for the American Tobacco Company | oe Wy Bei 


CHIEF ENGINEER 
ENGINEER 
to the of 35 
Superannuation of on eget E. og equis 
Write, in confidence, tations. o008. “oa nie = 


DIRECTOR, pensionable and ate’ gone 
PIPE qualified —— = ractic: 
v NR. LEIC BSTER, ag App RSONNE 
875 (No. B), WES MUNSTER HOUSE,7 
ANK, LONDON, } 


to the MANAGING 


COMPANY REPORTS 











ELLIOTT- 
AUTOMATION 
LIMITED 


SUMMARY OF RESULTS AND POINTS OF INTEREST 
1960 
(In approximate figures) 


GROUP SALES £20,000,000 
PROFIT BEFORE TAX .... ; <P £1,776,000 
(being 8.9% on Sales and 15.5°/, on Net Tangible Assets) 

of which Taxation took Ee ... 46% £817,000 
Preference Dividends an, hy aoe 
Ordinary Dividends 24°% £433,000 
Retained in Business ... 27% £477,000 

CASH FLOW (Retained Profits plus 

Depreciation) 

FIXED ASSETS ACQUIRED 

DEPRECIATION | 

Earnings before tax per 5s. Ordiniry Share 

Number of Shareholders 

Number of Employees in United Kingdom 

Total Factory Floor Area in United Kingdom 


£970,000 
£899,000 
£493,000 

Is. 44d. 

14,000 

nearly 12,000 
1,600,000 sq. ft. 


There are over 60 operating Companies and Divisions. 
in the Group. 


Copies of the full Report and Accounts can be obtained on application to 
the Secretary, Century Works, Lewisham, London, S.E.13. 
F 913 
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ADVERTISEMENT RATES 


Public Appointments, Appointments Open, 


Appointments Wanted. 


CLASSIFICATIONS: 


TYPES OF ADVERTISEMENTS: 


(a) “‘ Appointments Illustrated” and illustrated careers advertisements: 
photographs or drawings may be used in conjunction with type matter. 


Rates: per page (12 in. by 9 in. a ‘ip ses a £120 
half page ae Ged von is -e £65 
quarter page .... esis me a ied ae £35 


(b) Semi-display: type matter, with or without surrounding rule, name 


block or symbol. 

per page (12 in. by 9 in. -) fos sa/6 Se socal tae 
per half page .... * he yet ao mee 
quarter page . : ea ee ve saa SSO 
per single column inch ~s see £3 6s. 


approximately 6 words 


Rates: 


(c) Single column “run-on” advertisements: 
to the line, 12 lines to the inch. 

Rate per line... 

(Minimum charge £1 2s. ) 


5s. 6d. 


SERIES DISCOUNTS: 5 per cent. on 6 insertions; 10 per cent. on 13; 


15 per cent. on 26 and 52. 


BOX NUMBER: 2s 
Company Meetings 


Quarter page, £35; half page, £65; full page £120. 
COPY DATE: First post Monday. 
BLOCKS: To be mounted ready for printing. Screen 100. 
ORDERS TO: “Engineering,” 36, Bedford Street, 
(Telephone: TEMple Bar 3663). 


London, W.C.2. 
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CODOWOM 1000001, 
ALL ALONG THE LINE! 


That’s your production line when you use Crofts 
Patent ‘ Free-Space ’ Hydraulic Couplings and Drives. 
For smooth, controlled acceleration to full speed 

and cushioned stall-proof drive you can’t beat them. 
When you think of hydraulic couplings and you need 
easy fitting, quick alignment, neater arrangement 

and reduced driving costs, there’s only one answer— 
Crofts ‘ Free-Space ’ Hydraulic Couplings and 
Drives—they’re unbeatable. And every 


drive is guaranteed ! 


STANDARD RANGE from > h.p. at 1440 r.p.m. to 700 h.p. at 875 r.p.m. 
Sn (etlay fv pUlliAee, 4696 
GROFTS (ENGINEERS) LIMITED 


POWER TRANSMISSION ENGINEERS 
THORNBURY, BRADFORD 3,* YORKSHIRE 


Tel : 65251 (20 lines) Grams : ‘Crofters Bradford Telex’ Telex 51186 
BRANCHES AT: Belfast Birmingham Bristol Cardiff Dublin Glasgow Ipswich Leeds Liverpool! London Manchester 
Newcastle Northampton Nottingham Sheffield Stoke-on-Trent 


Subsidiary Companies in Canada, South Africa, U.S.A. World-wide representation 
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.....WiIth the Ferranti system for 
ekg tll) motel ald gel mmohmmnad-lal—sleldeal-ia— 


Supply Engineers are aware of 
the importance of transformers, 
operating in parallel, keeping 
in step with each other. 
The schemes developed by 
Ferranti for parallel control of transformers dispense with 
complicated circuitry involving all auxiliary relays and 
accurately matched components, and provide a degree of 
reliability not previously achieved. 
Full details will be supplied on request. 


FERRANTI LTD + HOLLINWOOD + LANCS, Telephone: FAllsworth 2000 
London Office: KERN-HOUSE, 36 KINGSWAY, W.C.2. Telephone: TEMple Bar 6666 


FERRANTI 


FIRST INTO THE FUTURE 


OC 
{) 


in DIOLitt OIC A 
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A, HENRY WIGGIN & COMPANY LIMITED WIGGIN STREET BIRMINGHAM 16 












‘All hands muster for boat drill’ 




































IT’S A MODERN SEAFARING PRACTICE... 
‘Musters of the crew shall take place at 
intervals of not more than 14 days to ensure 
that the crew understand and are drilled in 
the duties assigned to them for the event of 
an emergency... Rules like this are made 
for protection at sea. 


Modern marine practice includes the increasing 
use of Wiggin high-nickel alloys in numerous 
applications where they give protection against 
a wide range of arduous and severely corrosive 
conditions. One of these alloys, MONEL*, is a 
tough nickel-copper alloy possessing excellent 
resistance to sea-water corrosion and super- 
heated steam. It is accepted practice to employ 
MONEL for pump parts, valve trim and other 
steam fittings, as well as for propeller shafts for 


small vessels. 


* Trade Mark 


When the call is for strength, and resistance 
to corrosion or high-temperatures you can 
depend on— 


WIGGIN 
High-Nickel 
ALLOYS 























= 
APPOINTMENT OR C 

Send for our journal ‘Wiggin Nickel Alloys’ SS ER A RA A RRR ERIE RSE SS 4 
. . . . . = 
which contains articles on applications of MONEL and iii eee Sie Ey Sn: SEY PR 
other Wiggin materials. 2 
Peer a ss aan ioe —_—_—Ee/M4/6 
Us 
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BOOTH CRANES 
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Tested and recommended by the 
Ministry of Supply (MTV Branch) 
Reference No. VG.6/300/R, 
for export to tropical countrie, 





OSOTITE—the modern scientific sealing which has{been proved by rigorous tey 
to be the perfect jointing for smooth surface and screw unions. OSOTITE, 
a simply applied liquid compound, impervious to heat, petrol, oil, grease, waty 
and steam, which ensures in a few minutes a HIGH PRESSURE GAS, AIR, » 
WATER-TIGHT JOINT. Write for full details and prices 


OSOTITE 
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A SLICK PRODUCT 


SUAEK- BRANDS LIMITED 


WADDON CROYDON 


ta ee 
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% « ‘| | @\ ~~ be precision minded 
Clyde-Booth Monotower cranes are playing an important part in the | 4 x be CHATWIN minded 


modernisation programmes of leading British shipyards. 


Over a century of experience aids us 
to produce precision made tools and 
cutters of all types. Non-standard 
flat and spherical form cutters are 
our speciality, so be Chatwin minded 
when ordering small tools. 


Fi'THOMAS CHATWIN & CO. 
The 35 tons capacity crane illustrated is installed at the Hebburn yard of ‘. Great Tindal Street, Birmingham, I6 
Messrs. Hawthorn Leslie (Shipbuilders) Ltd., by whose kind permission : be Tel: Edgbaston 3521 
this photograph is reproduced. “ ao Fe 

CA“ a London Office: 25 Hanover Sq. W.!. 
These semi-level luffing cranes are ideally suited to the contemporary o— Tel: Mayfair 8783 
trend towards construction in larger prefabricated sections. : 





Area sales offices in Bristol, Manchester 
and Newcastle-on-Tyne 


CODE aera. 
A> \\)\) 








“The Tool for the Job” 
a new Chatwin publication 
CLYDE CRANE & BOOTH LTD. 


incorporating 
Joseph Booth & Bros., Union Crane Works, RODLEY, Leeds. Tel: Pudsey 2168 (6 lines) 
"Grams: ‘Cranes Rodley, Telex’. Telex: 55159 
Slyde Crane & Engineering Co., MOSSEND, Lanarkshire. Tel: Holytown 412 (6 lines) 
"Grams: ‘Clyde Motherwell, Telex’. Telex: 77443 





M 





30 June] 1°61 


SALVAGING A SEVENTEENTH 
CENTURY MAN O’ WAR 





yl 





CT 











N 1628 the Swedish Man o’ War ‘Vasa’, newly commissioned flagship of her 
squadron, capsized and sank in Stockholm harbour at the start of her maiden 
voyage. Now, more than three centuries later, she has been raised to the surface 
and marine historians will be able to see at first hand what it was like to sail 
under the Swedish flag in the seventeenth century. 

Compressed air has played an important part in raising the ‘Vasa’ from her 
original 17 fathoms. Atlas Copco compressors supplied air to sustain the divers, 
and to power the air-lift which removed the mud and silt cleared from in and 
around the ship by powerful water jets. They also powered the Atlas Copco air 
tools used for shuttering the open gun ports, plugging leaks, and for the intricate 
underwater work of tightening the hull with tie-bars and strengthening it with 
wooden supports. 

All over the world you will find Atlas Copco equipment putting compressed 
air to work. With companies and agents in more than 100 countries, Atlas Copco 
is the world’s largest organisation specializing solely in this field. Wherever you 
are, the international Atlas Copco Group will advise you on the applications of 
compressed air and provide a complete after sales service. Group Headquarters: 
Atlas Copco AB, Stockholm 1, Sweden. 


ee Sahara: Atlas Copco truck mounted com 
pressors and chain-fed rock drills are ofte 

Atlas : used for oil prospecting in Sahara. Sandvi 
puts compressed air to work for the world Coromant drill steels are also employec 


Mont Blanc: Atlas Copco rock drills, fitte 


na, with Sandvik Coromant drill steels and powere 
SALES AND SERVICE IN OVER 100 COUNTRIES by Atlas Copco compressors are being used t 
drive more than half of the new Mont Blanc roa 


tunnel bringing Paris 137 miles nearer Turin. 
















hollow plastic 


INDUSTRIAL FANS 





‘MAREX’ 










for oil, 













gas and chemical plant, 





process cooling 














and ventilation 








































HYDRAULIC 
PRESSED 







IN STEEL 
BLACK OR 
MACHINED 
TO 24 TONS 


THE INCE FORGE CO. LTD - WIGAN 
PARKS FORGE LTD + PROPRIETORS 


























THE 
NEWBURY 


DIESEL Co. Ltd. 


NEWBURY - ENGLAND 
For 
MARINE 


DIESEL ENGINES 
UP TO 1600 H.P. 




















Marston Excelsior Limited have acquired the exclusive right from the 
Hudson Engineering Corporation of Houston, Texas, to manufactur 


their ‘Tuflite’ hollow plastic fan blades and variable-pitch hubs in the UK. 
These fans have shown substantial practical and economic advantages 
over conventional types in the course of several years of operation undera 
wide variety of different conditions. Initially available in overall diameter 
sizes of 6 ft. to 14 ft. in increments of 1 ft. 


‘Marex’ fans are :— 







extremely tough — extremely light — highly efficient — corrosion. 


resistant — shatter proof 
and make for 


Enquiries to 


greater safety — easy installation — minimum maintenance, 


MARSTON EXCELSIOR LIMITED 


(A subsidiary company of Imperial Chemical Industries Limited.) 


Fordhouses, Wolverhampton. 











BARRY, HENRY & COOK, LTD., 
WEST NORTH STREET 


CONVEYING AND ELEVATING PLANT, 
CRUSHING, SCREENING sanD STORAGE MACHINERY 


LONDON OFFICE 28 VICTORIA STREET S.W.I. 


ABERDEEN 








‘Engineering’ 
Reprint 


Supply 
Service: 


Single copies of these articles reprinted 
from ‘ Engineering’ are available from 
36 Bedford Street, London WC2 free 
of charge. 





Designing a Drawdown Forging Press, 
by J. G. Frith, M.I.Mech.E., Assistant 
Chief Engineer, Davy and United 
Engineering Company Limited. 


Screw Type Compressor Gives Oil- 


Free Air (courtesy of Sir George 
Godfrey & Partners (Industrial), 
Limited). 


Sealant Resins—‘‘ Unusual Engineer- 
ing ’’ (courtesy of Douglas Kane 
Limited). 


















Selecting and Training Foremen: 
Reports of a Survey conducted by 
ENGINEERING. 


New Tape and Measuring Rod for Site 
Use, by D. Bishop, A.M.I.C.E., 
A.R.LC.S., and J. H. Ripper, B.Sc., 
Building Research Station, D.S.LR. 


Balancing is a Pre-Production Study, 
by A. Binns, M.I.Mech.E., and P. R 
Saunders, M.Sc., W. and T. Avery 
Limited. 





















May we tell you more ? 


FJ Edwards Lid 


SHEET METAL MACHINERY, MACHINE TOOLS, PRESSES, PLASTICS 
AND WOODWORKING MACHINES 


New and used — many of each EX STOCK —for cash or monthly account, 
hire purchase or by the FJ E Machine Hire Plan. 


EDWARDS HOUSE 
359-361 EUSTON RD., LONDON, N.W.! 
Phones: EUSton 5000 Telex 24264 


and Lansdowne House 
41 Water St., Birmingham 3 
CENtral 7606-8 
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“| Alloy Steels 


sion. The controlled casting of molten steel 
into ingot moulds is but one of the many 
time-evolved skills developed at Firth Brown. 

From the melting of their Special Alloy 
Steels to the final inspection of large, rough 
machined forgings weighing up to 100 tons 
in weight or to the production of small- 


sectioned alloy-steel bars—every stage 
depends upon highly organized team work. 
ny 




















Thus, through intensive research, 
manual skills acquired by generations of 
craftsmen, and specialised equipment of the 
most advanced type, Firth Brown leader- 
ship in Alloy Steel making and Forgecraft is 
recognised throughout the world. 









ALLOY STEELMAKERS . FORGEMASTERS . STEEL FOUNDERS. HEAVY ENGINEERS 
THOS FIRTH & JOHN BROWN LIMITED SHEFFIELD : ENGLAND 
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Reductio ad absurdum ? 


not quite, but the machining allowances 
required on Carobronze are almost 
absurd—on small tubes only about 
-005” a side on the outside and 

‘010” a side in the bore. 


TUBES—in sizes from about 4 in. to 6 in. bore. For high 
duty bearing bushes, pump liners, shaft sleeves, etc. 
RODS—in all sizes up to 23 in. diameter. High tensile co L D D RA WwW N 
Carobronze Rods are suitable for many applications de- 
manding a tough and wear-resisting metal. 
CAROBRONZE has a high tin and phosphorus content and is P H 0 $ P H 0 R B R 0 N Z E 
cold worked to create exceptional physical properties and 
to machine to a mirror-like bearing surface. 


CAROBRONZE possesses good resistance to corrosion. : CAROBRONZE Li MITED 
SCHOOL RD., BELMONT RD., LONDON, W.4 
Phone : CHiswick 0245 Grams: Carobronce, London, W.4 
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for the efficent use of act: 


JOSEPH ADAMSON 
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The Joseph Adamson Waste Heat Boiler is designed to make efficient use of the waste gases leaving open-hearth furnaces, reheating 
furnaces, soaking pits, gas retorts, etc. The straight-through fire tubes have a high ratio of length to bore, giving about 90% tube 
efficiency and providing a large area of heating surface in a comparatively small space. Brickwork setting is not required and air infiltra- 


tion is thus avoided. A feature of Joseph Adamson Waste Heat Boilers is that a special cleaning device can be provided in the outlet 
chamber to allow the tubes to be cleaned while the boiler is at work. 








‘QUICKBINDE’ AND 


PERMANENT-BINDING CASES 


Left: the improved “ Quickbinde ””’, finished 
in dark green with washable covets 
Lettering blocked in silver. Takes ont 
volume of “‘ Engineering” editorial pages 
or six issues complete with advertisements. 
Pages secured by three spring clips. Price 
18s. 6d. post paid. Pair of levers (for first 
binder only) 9d. extra. 


SA 


Right: the permanent-binding case for 4 
volume of editorial pages. Finished dark 
green in washable durable material; 
lettering, volume number and months, and 
year blocked in silver. Prices: one cas 
17s. 6d. post paid; supplying one case and 
binding your pages 52s. 6d. post paid. 
JOSEPH ADAMSON & CO. LTD. When ordering, please specify volume 
P.O. BOX 4+ HYDE: CHESHIRE number and dates. 

in association with Orders and remittances to ‘ Engineering’ 
Adamson Alliance Co. Ltd., ‘Marlon House, 71-74 Mark Lane, London, E.C.3 36 Bedford Street, London W.C2. 

The Horsehay Company Ltd., Wellington, Shropshire (telephone : TEMple Bar 3663) 
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ile controt 


for centreless bar turning machine 


Photograph _by courtesy of Sir James Farmer Norton & Co. Limited, Manchester. 










The operating pedestal and its associate push button 






stations provide compact finger tip 






control of the machine’s operation 
whilst maintaining 
full vision of production. 









Remote automatic operation as 


shown, enables the contactor panel 






to be mounted in a non obstructing, 






yet accessible position. 

















The panel with its robust construction containing 
— components for arduous duty is typical of the wide range 

of machine tool and heavy engineering control 

experience our service affords. 


May we quote you for all types of fully automatic 
controt gear? 


CONTACTOR SWITCHGEAR LIMITED 


INCORPORATING CONTACTOR SWITCHGEAR (ELECTRONICS) LIMITED. 


3 BLAKENHALL - WOLVERHAMPTON . ENGLAND 


Telephone : Wolverhampton 25911/7. 
Telegrams ' Tactorgear Wolverhampton 

















formance and rellablli se Sal ae 
wide range of types, all employing th the 
same basic Since - pipe. ‘ ne 
Special es include: Faia Cardan 
Shaft, Turbine, Shear pin, Controlled 
- Torque, Spacer and others. 








pe 


THE WELLMAN BIBBY COMPANY LIMITED, PARNELL HOUSE, WILTON ROAD, LONDON, S.W.1 








M&C ‘GRASSHOPPER’ DUMPS 


CHEAPLY AND WELL With short spreader, the M&C ‘grasshop 


builds the spoil-heap from the start. On reaching the required height, the long spreader makes a level 


so that the conveyor feeding it has only to be extended about every 150 ft. Ask M&C for particulars, 7 


i 


i 


Making a new heap. (A) Short spreader. (B) Shuttle - 











on 


SHUTTLE “CONVEYOR 











LONG SPREADER 


FOTTTTTTTE LOTT T TTT TATE ATTTTTTT TTT T TTT 


Automatically spreading the flat-topped heap. 





\ 
we 





PLL RU GRIM SRIDGETON GLASGOW S.E. - OLIVE GROVE ROAD SHEFFIELD 2 + 36 VICTORIA STREET LONDON S.Wi 








ws 
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ell achievement 














One of Shell’s recent achievements in Industrial Lubrication has evaporates and the emulsion concentrates. And that’s when the 
been to reduce the risk of skin trouble for machine operators. trouble can start. Shell scientists found a better coupling 
Until the new Shell Dromus range, most modern soluble cutting agent, and made it work. And now, at no extra cost, 

oils contained phenolic compounds, which can cause skin irrita- management can reduce working risks for their staff. 

tion. They were used as coupling agents between the actual oil Write for the book, ‘Selecting Your Cutting Oils’, 

and the emulsifier. On high-speed machines, especially, the water to Shell-Mex House, London. 


SHELL INDUSTRIAL OILS§ 















ci 
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the Paternoster 


or continuous lift 


offers unique advantages 





A paternoster is a series of lift cars travelling 
continuously on endless chains. It offers these 
unique advantages :— 


Continuous, simultaneous, two-way operation 
High handling capacity, 470 to 700 persons per hour 


ae 
Long life—low running and maintenance costs 
— freedom from breakdown 











t~ 


No attendants required 
Always ‘at the ready’ 


It has many others—but why not write for Publication 
1005A ? It contains much useful information. 


J*E HALL1™ 


Lift, Escalator & Refrigeration Engineers. 
DARTFORD - KENT - Dartford 23456 
London Office: 60, Rochester Row, S.W.|. 
Tel: ViCtoria 0354 
A MEMBER OF THE HALL-THERMOTANK GROUP 


OL GLOle|Z|=(4) 2/076 
Aim /Hlol 2a) m) 
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- Fenner 


Taper-Lock 
Bushes 


save you money 


_ * Registered Trade-Mark. 


LARGEST MAKERS 
STOCKS CARRIED FOR YOUR SERVICE IN 


BELFAST - BIRMINGHAM - BRADFORD - BRISTOL 
BURNLEY - CARDIFF - GLASGOW - HULL - LEEDS 
LEICESTER - LIVERPOOL - LONDON - LUTON 
MANCHESTER - MIDDLESBROUGH - NEWCASTLE 
NOTTINGHAM - SHEFFIELD - STOKE 


FACTORIES OVERSEAS IN AUSTRALIA, INDIA 
AND SOUTH AFRICA 


OF V-BELT DRIVES 


whichever way you look at it... 


Away with fitting keys and cutting keyways—this 
laborious method need trouble you no more. With 
Taper-Lock Bushes you can fit—in less than a minute 
—pulleys, couplings, sprockets, and get a vice-like grip 
on all shafts within 5 thous. of the nominal diameter. 
All Taper-Lock Bushes are interchangeable, and a bore 
range from }” to 44” means that wheels can be moved to 
shafts of other diameters simply by changing the bush. 
This is a time and cost saving device you just cannot 
afford to neglect. Ask your nearest Fenner branch to 
demonstrate and prove this to you—in your own office. 


J. H. FENNER & CO. LTD 


IN THE COMMONWEALTH 


TAPER-LOCK BUSHES CAN SAVE YOU MONEY IN PULLEYS - COUPLINGS © SPROCKETS © WELD-ON-HUBS 
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TUBE BENDING MACHINERY 


%* Heavy duty motorised Mandrel Bender, Type MSA6, with robust 
all mechanical drive. 
% Produces full bore bends, free from wrinkling, cold and unfilled 


on standard or short radii. 


% Easily set up for both left-hand and right-hand bending. 
* Variable speed gear-box provides correct bending speed according 


to size and class of tube. 
% Bends up to 6}in. dia. mild and stainless steel tube, 6in. bore gas, 
steam and hydraulic tube and 8}in. dia. non-ferrous tube. 


HILMOR LTD. (Sales and Service) 
CAXTON WAY, STEVENAGE, HERTS. 


POWER UNITS AVAILABLE FOR CONVERTING 
STEAM CRANES TO DIESEL OR ELECTRIC DRIVE 

















For efficient 
storage 


f Our illustrations 
©) show a: 
450 gallon 


Liquid Liquid Nitrogen 


Storage Vessel 
and a Spherical 


Gases eee ‘Propane’ Vessel 


for 
get Nuclear Engineering 


in touch purposes 
with 


Butterfield 


FABRICATORS IN ALUMINIUM 
ALUMINIUM BRONZE ALLOY 
MILD STEEL - NICKEL - STAINLESS STEEL 





W. P. Butterfield (Engineers) Ltd. P.0. Box 38 Shipley Yorkshire 
Telephone 52244 (8 lines) 


BRANCHES : London Tel : HOLborn 2455 (4 lines) Birmingham Tel : EAS 0871 & 2241 Bristol Tel : 27905 
Liverpool Tel: CEN 0829 Glasgow Tel: CEN 7696 Belfast N.1. Tel: 57419 & 51957 Dublin Tel: 73475 & 79745 ] Approved Lloyds Class ! 





ie... 
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mouldable and 
castable refractories 


made by... 


MORGAN REFRACTORIES LTD., NESTON, 


TRI-MOR HIGH TEMPERATURE MOULDABLE - TRI-MOR STANDARD 
MOULDABLE - TRI-MOR HIGH STRENGTH CASTABLE - TRI-MOR 
STANDARD CASTABLE - TRI-MOR 1500 CASTABLE - TRI-MOR HIGH 
TEMPERATURE CASTABLE - TRI-MOR 1800 CASTABLE TRI-MOR 
INSULATING CASTABLE - TRI-MOR DENSE GUNCRETE 


MORGAN 


efractories Ltd 


WIRRAL, CHESHIRE. TELEPHONE: NESTON 1406 
NE 165A 





42 








Quality 


CASTINGS 


We can supply High 
quality Iron Castings 
by modern processes 
to BSS 1452 all grades 
and up to 1ocwt per 
single casting 
PATTERNSHOP FACILITIES IN FULL 


HOCKLEY FOUNDRY 
HOCKLEY, ESSEX 


Telephone London Victoria 7486 
Hockley (Essex) 337 























We specialise in 


AIR DUCT HEATING UNITS 


AND 


OVEN HEATING 


ELTRON (LONDON) LTD. 
Strathmore Road - Croydon 
Telephone : Thornton Heath 186! 














§ FOR SAFETY & LONG 
LIFE INSIST ON 
WROUGHT IRON 
HAND 


TESTED TO 
BRITISH STANDARD 
SPECIFICATIONS 


2 “ALL SIZES SUPPLIED FROM STOCK 


> JONES & LLOYD LTD 


SCOTIA WORKS & CRADLEY FORGE 
GRADLEY STAFFS 





VAUGHAN Bie 


ASSOCIATES LIMITED 


: 
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PRESSES } 


INTEGRAL SOLID ‘ 
STEEL FRAME 


DIRECT ACTING 
AIR CLUTCH 


BUILT IN 13 
SIZES 


Roo 


m3 


CAPACITIES F 
FROM 300 TO 8000 : 
TONS 


LET US 
DEMONSTRATE 
TO YOU 


Sole agents for the 
range of Ajax 
Forging Machinery 





Street, Curzon Street, London, W. 


Telephone : GROSVENOR 8362-5 


Midland Office and Demonstration Departmen. 
WILFORD CRES., NOTTINGHAM. 


Tel.: Nott. 88008 
NPR 9046 





SPHEROIDAL GRAPHITE CAST IRON UP TO 20 TONS 
HEAT RESISTING AND PRESSURE CASTINGS A SPECIALITY 


HARLAND & WOLFF 


CLYDE FOUNDRY, GOVAN, GLASGOW 


TELEGRAM C GLASGOW 


TELEPHONE 


VAN 2 


‘Engineering’ 
Reprint 
Supply 
Service: 


Single copies of these articles reprinted 


| from ‘ Engineering’ are available from 


36 Bedford Street, London WC2 free 


| of charge : 


| A Revolution in Wire Rope Manu- 


facture (courtesy of Larmuth & 
Bulmer Limited). 


Braking Correlated for Car and 
Caravan (courtesy of Ferodo 


. Limited). 


Strengthened Pvc Chemical Cor 
tainers (courtesy of Tough Plasti¢s 
Limited). 


Efficiency of Coal-Fired Industrial 
Boilers, by C. D. Gunn, Techniéal 
Director, Cochran and Co., Annai, 
Limited. . 


Your Chromium Will Soon Lait 
Longer (courtesy of The International 
Nickel Company (Mond) Limited),” 


Overhead’ Travelling Crane with 
Pneumatic Tyres (courtesy of Strachai 
& Henshaw Limited). 


Hydrostatic Drives for Machine Tools, 
by D. Firth, A.M.L.Mech.E., National 
Engineering Laboratory. 


Introducing Efficiency into Inspections, 
by P. A. McKeown, D.C.Ae., Societe 
Genevoise Limited. 


— 














+ 





HENDERSON 


lead in derrick cre 


Henderson Unit Construction Derrick 
.Cranes are unequalled for simplicity of con- 
struction. All over the world you will find 
them tackling the heaviest engineering tasks— 
speedily, continuously, economically. 











© Unit Construction permits fast 
erection and dismantling 

@ Easy control 

‘@ Excellent all-round vision 

@ Enclosed gears, ball & roller bearings 
give smooth running 

@ Minimum maintenance outlay 





—— 


- it all adds up to 


reduced operating costs J 


3& Henderson Derrick 
Cranes have been 
fitted with 
-Torque Convertors 
for infinite 
speed variation. 


A new catalogue 
of Henderson i 
Derrick Cranes Al 
is now available IM \ ‘ 
— write for your copy. ’ 2 
ie | 


MN OZ 








J fs a 


¢ ae 
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JOHN M HENDERSON & CO LTD 


KINGS WORKS ABERDEEN Te': CENtral 24262 (3 lines) Grams: Cranes Aberdeen 








HARVEY 


WESTFIELD, scotLanp 


Harveys’ contributions to the Lurgi Gasification Plant comprised :— 


TWO H.P. BENFIELD TOWERS 

each measuring 108 ft. long overall by 8 ft. diameter and weighing 85 tons. Designed 
for a working pressure of 345 lbs. sq. in., temperatures of over 300°F, and made of 1 in. 
steel plate, the columns were completed and tested at Greenwich and afterwards cut into 
two parts to facilitate transport to Scotland. At Westfield, the columns were re-welded 
and radiographed by Harveys’ mobile industrial X-ray unit and passed to Class I standard. 


TWO BUTANE STORAGE TANKS 
each measuring 55 ft. long by 10 ft. diameter, weighing 21 tons and having a capacity 
of 26,950 tons. 


TWO ‘ROTARPREST’ ENDS 


for Lurgi gasifier, 9 ft. 6} ins. internal {diameter and ‘made of 2 in. mild steel plate. 


220 TONS OF STEEL PLATE 


FABRICATED BY 


G. A. HARVEY & CO. (LONDON) LTD 
WOOLWICH ROAD, 
LONDON, S.E.7. 


GREenwich 
3232 


HUMPHREYS & GLASGOW LTD. 
Main Contractors 
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a computing service for engineers 


If you are an engineer and would like to be free from routine calculations 
in order to do more creative work, then ‘ENGLISH ELECTRIC’ offer you 
a service you cannot afford to ignore. 


Over the past decade ‘ENGLISH ELECTRIC’ have not only been designing and manufacturing 
computers; they have also been USING them for a wide range of engineering problems. This 
vast accumulation of experience is available to all engineers through the ‘ENGLISH ELECTRIC’ 
computer bureaux at Kidsgrove and London. 


By using our computing services you can considerably reduce the time and the cost of a 
particular task. Using standard programs many engineering problems have been solved at 
the bureaux for as little as £5! 


The facilities include a by-return postal service using standard programs, staff to assist in 
the initial analysis of programs, the writing of new programs, and the hire of computer 
time to customers writing and running their own programs. 


A comprehensive program library covers every type of mathematical technique and routine 
engineering problem. 


ENGLISH ELECTRIC 





For details write to the Manager, Computing Services, 
DATA PROCESSING AND CONTROL SYSTEMS DIVISION, 
KIDSGROVE, STOKE-ON-TRENT, STAFFS. 

Telephone: Kidsgrove 2141 


The English Electric Company Limited, English Electric House, Strand, London, W.C.2. 


(em cy ce en ann 80 20 O88 I 
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alla Compare the 
oh IN ‘WORCESTER’ BALL VALVI 


with any other on-OFF valve! 


GANTRIES 


AND LIFTING GEAR J$4r\ 
with ELECTRIC or 4 4 ‘ . No metal-to-metal 
HAND BLOCKS V4 j \ | contact ... wiping 


action assures 
longer life 





- Repiaces GATE, FLANGED 
GATE, DIAPHRAGM, LUBRICATED 
PLUG VALVES in ranges to ¢ 
bore. The detachable pipe ends 

e costly compani flanges, 
saves up to 60% on initial installation, 
It is both valve and union, easy to 











service: simply unscrew 4 nuts, 
slide out 4 bolts and the entire section 
lifts out, 














a a ee 


i i I N a qo Send for all 
° particulars to:-_: 
(ENGINEERS) LTD 


SPENCER BRIDGE WORKS) i ~<a 
‘Phone: 5571's FRO) )«6=6 THE WORCESTER VALVE CO., LTD. 


62 CHURCH ROAD : BURGESS HILL - SUSSEX :- Telephone 85678 


two-way flow 























The Herbert range of powerful and rigid 
Combination Turret Lathes for heavy cuts 
at coarse feeds on all work up to 36in. swing; 
unsupported light work up to 45in. swing. 


Have advantages common to Herbert 
Capstan Lathes—the power, speeds and 
feeds to use carbide tools, ease of setting-up 
for economical machining of small batches, 
fast cutting times, high and consistent 
accuracy and excellent finish. 


Herbert Combination Turret Lathes 
are available in seven sizes; manufacturing, 
cross-sliding turret and combination turret 
types. The two largest sizes are now 
available for early delivery. 


ALFRED 


Chasing a 38 in. pitch by 19:25 in. dia. by 30-25 in. long rope thread on a fabricated steel derrick barrel 


on a Herbert No. 14/36 Combination Turret Lathe. The barrel was completely machined in this set-up. — yt LTD., COVENT, 
AD 642 
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Heat transfer ..... Fluid flow and other kindred problems involved in the 
utilisation of heat derived from nuclear fission are being solved by the 
exceptional engineering capacity and research resources of the world-wide 
Foster Wheeler organisation. DEVELOPMENT, DESIGN AND ENGINEERING 
OF COMPLETE REACTOR COOLANT CIRCUITRY including pressure vessels, 


steam generators, heat exchange equipment, piping and auxiliary items. 


FOSTER WHEELER LIMITED 


FOSTER WHEELER HOUSE, CHAPEL STREET, LONDON NWI. Telephone: PADdington 1221 
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No one can afford an inspection system that allows a faulty 
component to pass undetected. Marconi Industrial X-Ray 
apparatus provides the answer. 


A comprehensive range of static, mobile and portable 
equipment has been developed to meet the needs of industry, 
including units suitable for microradiography, for 
radiographic examination of castings and seam welds in 

steel plates up to four inches thick, and for the direct visual 
inspection of small parts by X-ray fluoroscopy. Time and 
money are saved by X-ray inspection before costly finishing 
processes begin, and your reputation is safeguarded in 

a product free from hidden flaws. 


175 kVp Transportable Apparatus 90 kVp Apparatus 
250 kV Apparatus os “ies ee , 


Marconi engineers will be glad to advise 
you on the selection of suitable equipment, 
and they will provide you with excellent 
installation and after sales service. Write 
today for Marconi’s new booklet— 
ELECTRONIC EQUIPMENT FOR INDUSTRY 





Please address enquiries to: 
MARCONI INSTRUMENTS LTD. ai your nearest office. 


London & the South : Midlands : North: 
English Electric House, Marconi House, 24 The | 23/25 Station Square, Marconi Instruments Ltd. 


Export Department: 


Strand, London, W.C.2 Parade, Leamington Spa. Harrogate. St. Albans, Herts. 
Tel: COVent Garden 1234 Telephone: 1408 Telephone: 67455 Tel: St. Albans 59292 
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iT 
STEADY 
WITH 


BTR VIBRO-INSULATORS 


...on this Lister Blackstone diesel generator set developing 1045 b.h.p. 
and weighing twenty-seven tons — the largest of the three sets in the 
power house of W. Lucy & Co.Ltd, Oxford, and all of which are 
mounted on Vibro-Insulators. 

Simple, economical and permanent, BTR Vibro-Insulators make 
use of the far greater vibration absorption qualities of rubber-in-shear 
as opposed to rubber-under-compression. In static installations; in 
ships and locomotives; in rolling stock and road vehicles; wherever, in 
fact, vibrations harm men and machines, Vibro-Insulators give 
the answer . . . the irreducible minimum of movement and noise. 


ENGINEERS IN RUBBER AND PLASTICS 


BTR Industries Lid 


sarrisn THERMOPLASTICS s aeeete ManUractueatas 


HERGA HOUSE, VINCENT SQUARE, LONDON 5S$.W.} 
2/3632 











Recognising the marked trend to- 
wards integrated unit construction for 
compact ‘‘packaged’’ equipment, Mono 
Pumps Limited has been experimenting 
for the past five years, with various 
pumping principles allied to the Mono 
Pump, to develop the Company’s serv- 
ice to Industry. 


A fundamental principle has now 
been chosen as offering the greatest 
scope for adaptation to project plan- 
ning of this type. Marketed as the 
Menrow Pump, its capacity is high in 
relation to its size. A 100 g.p.h. pump 
can be as small as 4 inches by 3 inches 
diameter. It will operate efficiently at 
any angle of mounting. The type of 
mounting can be specially designed to 
meet any bulk requirement. The flow 
can be reversible, in one direction with 
fixed rotation, or in one direction irre- 
spective of pump rotation. 


Thoroughly field tested, it is al- 
ready in use in various forms on oil 
burners, steam generators, diesel en- 
gines, machine tools, refrigerating 
machinery and as a 24-volt battery- 
operated unit on oil tanker vehicles. 


@ HANDLES NON-ABRASIVE FLUIDS 

@ POSITIVE ACTING 

@ SUCTION LIFT 25 FEET 

@ CAPACITY RANGE 35 g.p.h. TO 5000 g.p.h. 
@ PRESSURES UP TO 650 Ibs. p.s.i. 


@ MOUNTING TO ANY SPECIAL 
REQUIREMENTS 


Manufactured and Marketed 
by 
MONO PUMPS LIMITED 
Mono House, Sekforde St. 
London, E.C.! 
Tel: Clerkenwell 8911 


I 


f 
f 
t 


Gear or Belt driven 


MP 340/1343 





30 June 1961 ENGINEERD 


ENC 











VALECTRIC 


ELECTRIC ACTUATORS 
FOR PENSTOCKS & VALVES 





‘VALECTRIC’ 





























Actuators are available 


for power operation 





of all sizes of sluice 























A perfect seal in a matter of seconds 





and butterfly valves, 











Ss: For temporary pipe lines ‘Unicone’ 

penstocks etc. They teses : instantaneous joints are recommended. Com- 

: sessts prising two parts only, they fasten with a 

are readily adapted to “snap” ensuring a perfect seal in a matter 
: of seconds. 



























































existing valves. 

















For permanent and semi-permanent pipe 
No. 1 Valectric No. 0 Valectric lines, ‘Unicone’ bolted type joints are usually 
on 12” Sluice Valve for small valves employed and can be assembled far more 
quickly than any other flexible joint giving 
positive anchorage. 


SENSITIVE TORQUE LIMITER FOR FULL PROTECTION 

‘IMPACT CRACKING’ DEVICE oe 

HAND OPERATION IN CASES OF POWER FAILURE se . 
RUNICONE’ \ 


Send for Publication P.12 (G) \ Cems YS, 


BAaABresys (::;) £FD. leakproof cate. reliable 


Head Office and Works : Kearsley Chambers, Stoke-on-Trent. Tel : 48627 
London Office : Hastings House, Norfolk St., Strand, W.C.2. Tel: TEMple Bar 5705 THE UNICONE CO., LIMITED 
RUTHERGLEN GLASGOW SCOTLAND 


FABRICATED CYLINDERS, CYLINDER LINERS, 
WINDING DRUMS AND CRANE BARRELS — 


BY CHARLES M°NEIL L™’ GLASGOW 


AUTOMATIC OR REMOTE CONTROL 




















A WINDING DRUM 30FT. LONG x 2” THICK 


Enquiries to 


CHARLES M‘NEIL LTD., 570 SCOTLAND STREET, GLASGOW, S. 
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Almost a Century of Experience 


HYDRAULICS 


Double-action Press of 300 tons power for 
the production of pressed steel parts, such 
as used in refrigerators, washing machines, 


sink units and other household appliances. 


250 tons Straightening Press, 
with 100 ton horizontal ram, 
forming a useful tool for the 
steel industry. Specially 
designed for straightening 
steel castings of all types. 


We also manufacture: High Pressure Hydraulic Plant for Shipyards 

and Railway Workshops, Plate Bending Rolls, Punching and Shearing 

Machines, Continuous Finishing Presses for Silks and Rayons, Veneer 

and Plywood Presses, Cotton Baling Presses, Pumps, Accumulators 
Valves and Intensifiers. 


HENRY BERRY 


& CO., LTD. 
on teh Bole], mm, £0), 4. e | 5 —5 oh ee oP 


TELEPHONE.- LEEDS 75481/2 GRAMS.-RIVETTER LEEDS 10. 
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... if your seals and gaskets are made of 


Silastomer 


When things get really heated, Silastomer remains fully efficient—even at temperatures 
up to 250°C, where organic rubbers melt and char. Certain grades of Silastomer are 
available for intermittent use at temperatures as high as 300°C. Yet this highly 
versatile silicone rubber is equally serviceable down to —70°C! 

Added to which, Silastomer 

retains excellent dielectric characteristics over a wide temperature range 

is non-adhesive 


offers high resistance to oxidation and weathering 
possesses good water repellent qualities 


* KK *K 


... all in all, an imprdssive list of properties. No wonder, then, that so many rubber 
manufacturers are producing mechanical mouldings in Silastomer. Get their names 
and addresses from any Midland Silicones branch office. 


Silastomer ts the registered name of a comprehensive 
range of silicone rubbers manufactured and marketed by : 


MUS MIDLAND SILICONES LTD 


(Associated with Albright & Wilson Ltd and Dow Corning Corporation) 


first in British Silicones 
68 KNIGHTSBRIDGE - LONDON - SW1 - TELEPHONE: KNIGHTSBRIDGE 7801 
Area Sales Offices : Birmingham, Glasgow, Leeds, London, Manchester. Agents in many countries. hi 








Printed by HARRISON & SONS, LTD., by Appointment to H.M. The Queen, Printers, London, England. Published by ENGINEERING LTD. fat]36}]Bedford[Street, London, W.C.2 
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WITH 
BERYLLIUM 


FIRST 
WITH 
FINNED 
BERYLLIUM 
TUBES 


—_ 


® . This is 0.295’B with wall thickness of 0.040” 


Dis semanee aaane see) It has 18 radial fins 0.040” wide x 0.060” high 
eae / 


ENGLAND 


THE CHESTERFIELD TUBE COMPANY LIMITED - CHESTERFIELD  / 


A MEMBER OF THE @ GROUP 
cRC69 


A special 
component 
actual size 


NEED A 
NOT-STOCKED-BY-ANYONE 
ORIGINAL 
COMPONENT? 

CALL 
IN 


AIE 


Without moulds or dies, Linatex components and 
seals can be accurately cut and fabricated into 
virtually any desired shape. The high tear resistance 
and general toughness of Linatex ensure a long 


working life. 


Linatex has been used to seal some of the largest dry 
dock gates in the world. Wherever exacting design 
and quality are essential, engineers use Linhatex. 


This component was designed to meet a customer's 
special requirements. We:can do the same for you. 
Write or ’phone for full details. 
AVAL NBON 
WILKINSON RUBBER LINATEX LTD. CAMBERLEY,SURREY 
4 99 8) 9 5d s CO) 8 Dean 09.0. 0590750 0) OD GB bas), 
factories and distributors throughout the world 














Wrapper page viii FEY encineenine 30 June 196} 


Four men in search of a stepless speed reduce 





“Must have ‘Must have 
highest possible | instantaneous control 


transmission efficiency” of speed under load”’ 


“Must have 1 ‘Must have 
versatility of | undiminished performance 
application and control” ge and dependability in 


unskilled hands”’ 


VARICON is made in sizes 2°5, 5, 10 and 15 H.P. Send 
for folder or, better still, let us know your specific needs. 


DAVID BROWN 


YEARS 
1( 
LUV 5 
THE DAVID BROWN CORPORATION (SALES) LIMITED 


GEAR DIVISIONS - PARK WORKS - HUDDERSFIELD . TELEPHONE: 3500 
0A/5786A 














